1. CONTRACT ID CODE PAGE OF PAGES
AMENDMENT OF SOLICITATION/MODIFICATION OF CONTRACT

N/A 1 \ 54

2. AMENDMENT/MODIFICATION NO. 3. EFFECTIVE DATE 4. REQUISITION/PURCHASE REQ. NO. 5. PROJECT NO. (If applicable)
0001 AUG 01, 2003 N/A SPEC. NO. 1312
6. ISSUED BY CODE 7. ADMINISTERED BY (If other than Item 6) CODE\
DEPARTMENT OF THE ARMY DEPARTMENT OF THE ARMY
U.S. ARMY ENGINEER DISTRICT, SACRAMENTO US ARMY CORPS OF ENGINEERS,LOS ANGELES DISTRICT
SACRAMENTO, CALIFORNIA 95814-2922 P.O. BOX 532711
LOS ANGELES, CALIFORNIA 90053-2325

8. NAME AND ADDRESS OF CONTRACTOR (No., street, county, State and ZIP Code) (V') | 9A. AMENDMENT OF SOLICITATION NO.

¢ DACAO09-03-B-0009

9B. DATED (SEE ITEM 11)
N/A

10A. MODIFICATION OF CONTRACTS/ORDER
NO.

N/A

10B. DATED (SEE ITEM 13)
CODE |FACILITY CODE N/A

11. THIS ITEM ONLY APPLIES TO AMENDMENTS OF SOLICITATIONS

. The above numbered solicitation is amended as set forth in Item 14. The hour and date specified for receipt of Offers D is extended, is not ex-
tended.

Offers must acknowledge receipt of this amendment prior to the hour and date specified in the solicitation or as amended, by one of the following methods:

(a) By completing Items 8 and 15, and returning ——  copies of the amendment; (b) By acknowledging receipt of this amendment on each copy of the offer
submitted; or (c) By separate letter or telegram which includes a reference to the solicitation and amendment numbers. FAILURE OF YOUR ACKNOWLEDG-
MENT TO BE RECEIVED AT THE PLACE DESIGNATED FOR THE RECEIPT OF OFFERS PRIOR TO THE HOUR AND DATE SPECIFIED MAY RESULT

IN REJECTION OF YOUR OFFER. If by virtue of this amendment you desire to change an offer already submitted, such change may be made by telegram or
letter, provided each telegram or letter makes reference to the solicitation and this amendment, and is received prior to the opening hour and date specified.

12. ACCOUNTING AND APPROPRIATION DATA (If required)
N/A NOTE: ITEM 13 BELOW IS N/A.

13. THIS ITEM APPLIES ONLY TO MODIFICATIONS OF CONTRACTS/ORDERS,
IT MODIFIES THE CONTRACT/ORDER NO. AS DESCRIBED IN ITEM 14.

(v ) |A. THIS CHANGE ORDER IS ISSUED PURSUANT TO: (Specify authority) THE CHANGES SET FORTH IN ITEM 14 ARE MADE IN THE CON-
— TRACT ORDER NO. IN ITEM 10A. N/A

B. THE ABOVE NUMBERED CONTRACT/ORDER IS MODIFIED TO REFLECT THE ADMINISTRATIVE CHANGES (such as changes in paying office,
appropriation date, etc.) SET FORTH IN ITEM 14, PURSUANT TO THE AUTHORITY OF FAR 43.103(b).

C. THIS SUPPLEMENTAL AGREEMENT IS ENTERED INTO PURSUANT TO AUTHORITY OF:

D. OTHER (Specify type of modification and authority)

N/A

E. IMPORTANT: Contractor D is not, D is required to sign this document and return____ copies to the issuing office.

14. DESCRIPTION OF AMENDMENT/MODIFICATION (Organized by UCF section headings, including solicitation/contract subject matter where feasible.)
UAV Training Facility
Ft. Huachuca, AZ

2 Encl

1. Revised Pages: Table of Contents (Page 4), Attachment No 5 - Drawing List, Section 16264(New), Section 16410(New)
2. Revised Drawings: See Attachment No. 5 Drawing List (41 Drawings Revised )

Except as provided herein, all terms and conditions of the document referenced in Item 9A or 10A, as heretofore changed, remains unchanged and in full force
and effect.

15A. NAME AND TITLE OF SIGNER (Type or print) 16A. NAME AND TITLE OF CONTRACTING OFFICER (Type or print)
15B. CONTRACTOR/OFFEROR 15C. DATE SIGNED | 16B. UNITED STATES OF AMERICA 16C. DATE SIGNED
BY
(Signature of person authorized to sign) (Signature of Contracting Officer)
STANDARD FORM 30 (REV. 10-83)
NSN 7540-01-152-8070 30-105-02 ; USAPPC V2.00
PREVIOUS EDITION UNUSABLE Prescribed by GSA

FAR (48 CFF%/) 53.243



DIVISION 14 - CONVEYING SYSTEMS
14630A OVERHEAD ELECTRIC CRANES
DIVISION 15 - MECHANICAL

15070 SEISMIC PROTECTION FOR MECHANICAL EQUIPMENT

15080 THERMAL INSULATION FOR MECHANICAL SYSTEMS

15190 GAS PIPING SYSTEMS

15400 PLUMBING, GENERAL PURPOSE

15566 WARM AIR HEATING SYSTEMS

15620 LIQUID CHILLERS

15690 EVAPORATIVE COOLING/NATURAL GAS FIRED UNIT SYSTEMS
15700 UNITARY HEATING AND COOLING EQUIPMENT

15895 AIR SUPPLY, DISTRIBUTION, VENTILATION, AND EXHAUST SYSTEM
15951 DIRECT DIGITAL CONTROL FOR HVAC

15990 TESTING, ADJUSTING, AND BALANCING OF HVAC SYSTEMS
15995 COMMISSIONING OF HVAC SYSTEMS

DIVISION 16 - ELECTRICAL

16070 SEISMIC PROTECTION FOR ELECTRICAL EQUIPMENT

16264 DIESEL GENERATOR SET, STATIONARY 15-300 Kw, STANDBY
APPLICATION

16265 UNINTERRUPTIBLE POWER SUPPLY (UPS) SYSTEM ABOVE 15KVA
CAPACITY

16375 ELECTRICAL DISTRIBUTION SYSTEM, UNDERGROUND

16410 AUTOMATIC TRANSFER SWITCH AND BY-PASS/ISOLATION SWITCH

16415 ELECTRICAL WORK, INTERIOR

16528 EXTERIOR LIGHTING

16665 STATIC ELECTRICITY PROTECTION SYSTEM

16710 PREMISES DISTRIBUTION SYSTEM

16711 TELEPHONE SYSTEM, OUTSIDE PLANT

16721 INTERCOMMUNICATION SYSTEM

16770 RADIO AND PUBLIC ADDRESS SYSTEMS
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SECTI ON 16264A

DI ESEL- GENERATCOR SET, STATI ONARY 15-300 KW STANDBY APPLI CATI ONS

PART 1 GENERAL

1.

1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.

AMERI CAN NATI ONAL STANDARDS | NSTI TUTE (ANSI)
ANS|I Cl12.11 (1987; R 1993) Instrument Transformers for
Revenue Metering, 10 kV BIL through 350 kV
BIL (0.6 kV NSV through 69 kV NSV)

ANSI C39.1 (1981; R 1992) Requirenents for Electrical
Anal og | ndicating Instrunents

AVERI CAN SOCI ETY FOR TESTI NG AND NMATERI ALS ( ASTM

ASTM A 53/ A 53M (1999b) Pi pe, Steel, Black and Hot-Di pped,
Zi nc- Coat ed, Wl ded and Seanl ess

ASTM A 106 (1999el ) Seam ess Carbon Steel Pipe for
H gh- Tenperature Service

ASTM A 135 (1997c) Electric-Resistance-Wl ded Steel
Pi pe

ASTM A 181/ A 181M (2000) Carbon Steel Forgings for

Cener al - Pur pose Pi pi ng

ASTM A 234/ A 234M (2000) Piping Fittings of Wought Carbon
Steel and Alloy Steel for Mderate and
H gh Tenperature Service

ASTM B 395 (1995) U Bend Seanl ess Copper and Copper
Al'l oy Heat Exchanger and Condenser Tubes

ASTM B 395M (1995) U Bend Seanl ess Copper and Copper
Al'l oy Heat Exchanger and Condenser Tubes
(Metric)

ASTM D 975 (1998b) Diesel Fuel Gls

ASME | NTERNATI ONAL ( ASME)
ASME B16. 3 (1998) Malleable Iron Threaded Fittings

ASME B16. 5 (1996; Bl16.5a) Pipe Flanges and Fl anged
Fittings NPS 1/2 thru NPS 24

16264A - 4 Encl. 1 to Anend. 0001
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ASME

ASME

ASME

ASME

AEI C

AEI C

EGSA

| EEE

| EEE

| EEE

| EEE

| EEE

| EEE

| EEE

| EEE

B16. 11

B31.1

BPVC SEC VIII D1

BPVC SEC | X

1312

(1996) Forged Fittings, Socket-Wl ding and
Thr eaded

(1998) Power Piping

(1998) Boiler and Pressure Vessel Code;
Section VI1I, Pressure Vessels Division 1
- Basic Coverage

(1998) Boiler and Pressure Vessel Code;
Section | X, Wl ding and Brazing
Qualifications

ASSCCI ATI ON OF EDI SON | LLUM NATI NG COVPANI ES ( AEI O

CS5

CS6

(1994; Csba-1995) Cross-Linked
Pol yet hyl ene I nsul at ed Shi el ded Power
Cabl es Rated 5 Through 46 kV

(1996) Ethyl ene Propyl ene Rubber Insul at ed
Shi el ded Power Cabl es Rated 5 Through 69 kV

ELECTRI CAL GENERATI NG SYSTEMS ASSCOCI ATI ON ( EGSA)

101P
I NSTI TUTE OF ELECTRI CAL
c2

Std 1

Std 48

Std 81

Std 100

Std 120

Std 404

Std 519

(1995a) Engi ne Driven Cenerator Sets
AND ELECTRONI CS ENG NEERS (| EEE)
(1997) National Electrical Safety Code

(1986; R 1992) General Principles for
Tenperature Linmts in the Rating of

El ectric Equi prent and for the Eval uation
of Electrical Insulation

(1998) Standard Test Procedures and
Requirements for Alternating-Current Cable
Term nations 2.5 kV through 765 kV

(1983) Guide for Measuring Earth
Resistivity, G ound | npedance, and Earth
Surface Potentials of a Ground System
(Part 1)

(1997) | EEE Standard Dictionary of
El ectrical and El ectronics Terns

(1989) Electrical Measurenments in Power
Circuits

(1993) Cable Joints for Use with Extruded
Dielectric Cable Rated 5000 V Through 138
000 V and Cable Joints for Use with

Lam nated Dielectric Cable Rated 2500 V
Thr ough 500 000 V

(1992) Harnonic Control in Electrical
Power Systens

16264A - 5 Encl. 1 to Anend. 0001
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MANUFACTURERS STANDARDI ZATI ON SOCI ETY OF THE VALVE AND FI TTI NGS
| NDUSTRY ( MBS)

MBS SP-58 (1993) Pi pe Hangers and Supports -
Mat eri al s, Design and Manufacture

MBS SP- 69 (1996) Pi pe Hangers and Supports -
Sel ection and Application

MBS SP- 80 (1997) Bronze Gate, d obe, Angle and Check
Val ves

NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMVR)

NEVA AB 1 (1993) Mol ded Case Circuit Breakers and
Mol ded Case Switches

NEMA | CS 2 (1993) Industrial Controls and Systens
Controllers, Contactors, and Overl oad
Rel ays Rated Not Mre Than 2,000 Volts AC
or 750 Volts DC

NEMA | CS 6 (1993) Industrial Control and Systens,
Encl osures

NEMA WC 74 (2000) 5-46 kV Shiel ded Power Cable for
Use in the Transmi ssion and Distribution
of Electric Energy

NEMA MG 1 (1998) Mdtors and Generators
NEMA PB 1 (1995) Panel boards
NEMA SG 3 (1995) Power Switching Equi pnent

NATI ONAL FI RE PROTECTI ON ASSOCI ATl ON ( NFPA)

NFPA 30 (1996; Errata TIA 96-2) Flammabl e and
Conbusti bl e Li qui ds Code

NFPA 37 (1998) Installation and Use of Stationary
Conmbusti on Engi nes and Gas Tur bi nes

NFPA 70 (1999) National Electrical Code

NFPA 99 (1999) Health Care Facilities

NFPA 110 (1999) Emergency and Standby Power Systens

SCCI ETY OF AUTOMOTI VE ENG NEERS | NTERNATI ONAL ( SAE)

SAE ARP892 (1965; R 1994) D-C Starter-Cenerator,
Engi ne
SAE J537 (1996) Storage Batteries

UNDERWRI TERS LABORATORI ES (UL)
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UL 489 (1996; Rev thru Dec 1998) Ml ded- Case
Circuit Breakers, Ml ded-Case Swi tches,
and Circuit-Breaker Encl osures

UL 891 (1994; Rev thru Jan 1995) Dead- Front
Swi t chboar ds

UL 1236 (1994; Rev thru Mar 1999) Battery Chargers
for Charging Engine-Starter Batteries

1.2 SUBM TTALS
CGovernment approval is required for submittals with a "G' designation;
submittals not having a "G' designation are for information only. Wen
used, a designation following the "G' designation identifies the office
that will review the subnmittal for the Governnent. The follow ng shall be
submitted in accordance with Section 01330 SUBM TTAL PROCEDURES:
SD- 02 Shop Drawi ngs

Layout; G
Drawi ngs; G

a. Base-nopunted equi pnent, conplete with base and attachments
i ncl udi ng anchor bolt tenplate and reconmended cl earances for
mai nt enance and operati on.

b. Starting system

c. Fuel system

d. Cooling system

e. Exhaust system

f. Electric wiring of relays, breakers, programuable
controllers, and switches including single Iine and wiring
di agr ans.

g. Lubrication system including piping, punps, strainers,
filters, heat exchangers for lube oil and turbocharger cooling,
controls and wring.

h. Location, type, and description of vibration isolation
devi ces.

i. The safety system including wiring schenatics.

j. One-line schematic and wiring diagranms of the generator,
exciter, regulator, governor, and all instrunmentation.

k. Panel |ayouts.

. Munting and support for each panel and najor piece of
el ectrical equipnent.

m  Engi ne-generator set rigging points and lifting instructions.

Accept ance; G RE

16264A - 7 Encl. 1 to Anend. 0001
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Drawi ngs whi ch accurately depict the as-built configuration of
the installation, upon acceptance of the diesel-generator set
installation. Layout drawi ngs shall be revised to reflect the
as-built conditions and subnmitted with the as-built draw ngs.

SD- 03 Product Data
Per f ormance Tests;

Cal cul ations of the engine and generator output power
capability, including efficiency and parasitic |oad data.

Sound Limtations; G

Sound power |evel data for the packaged unit operating at 100%
load in a free field environnent. The data should denonstrate
conpliance with the sound linitation requirements of this
speci fication.

CGenerator;

Each generator KWrating and short circuit capacity (both
symretric and asymretric).

Integral Main Fuel Storage Tank; |,
Day Tank; ,

Cal cul ations for the capacity of each day tank, including
al  owances for recirculated fuel, usable tank capacity, and
duration of fuel supply.
Power Factor; G

Cenerator capability curve showi ng generator kVA output (kWyvs.
kvar) for both | eading and | aggi ng power factors ranging fromO to
1.0.
Heat Rejected to Engi ne- Generator Space; |,

Manufacturers data to quantify heat rejected to the space with
the engi ne generator set at rated capacity.

Ti me-Del ay on Al arms; |,

The magni tude of nonitored val ues which define alarmor action
setpoints, and the tolerance (plus and/or minus) at which the
device activates the alarmor action.

Cool ing System

a. The maxi num and nini mum al | owabl e inl et tenperatures of the
cool ant fl uid.

b. The maxi num al | owabl e tenperature rise in the coolant fluid
t hrough t he engi ne.

c. The mininumallowable inlet fuel tenperature.
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Manuf acturer's Catal og; |,

Manuf acturer's standard catal og data describing and depicting
each engi ne-generator set and all ancillary equi pnment in
sufficient detail to denonstrate specification conpliance.

Vibration |Isolation; G RE,

Vi bration isolation system performance data for the range of
frequenci es generated by the engi ne-generator set during operation
fromno load to full load and the maxi mumvibration transmtted to
the floor. Description of seismic qualification of the
engi ne- generator nounting, base, and vibration isolation

Instructions; G RE,

Instructions including: the nanufacturer's pre-start checkli st
and precautions; startup procedures for test node, nanual -start
node, and automatic-start node, (as applicable); running checks,
procedures, and precautions; and shutdown procedures, checks, and
precautions. |Instructions shall include procedures for
interrel ated equi pnent (such as heat recovery systens,
co-generation, |oad-shedding, and autonatic transfer sw tches).
Instructions shall be weatherproof, lamnated in plastic, franed,
and posted where directed. Posted data shall include wiring and
control diagrans showi ng the key nechani cal and electrical contro
el ements, and a diagrammatic |ayout of the system

Experi ence;

St atement showi ng that each conponent nanufacturer has a m ni mnum
of 3 years experience in the manufacture, assenbly and sal e of
components used with stationary diesel-engine generator sets for
conmmerci al and industrial use.

Statenent show ng that the engi ne-generator set
manuf act urer/assenbl er has a m ni mrum of 3 years experience in the
manuf acture, assenbly and sale of stationary diese
engi ne-generator sets for commercial and industrial use.
Fi el d Engi neer;

Aletter listing the qualifications, schools, formal training,
and experience of the field engineer

Site Wl ding; G RE

Aletter listing the welder qualifying procedures for each
wel der, conplete with supporting data such as test procedures
used, what was tested to, and a list of the nanes of all welders
and their qualifications synmbols.
General Installation;

A conpl ete copy of the manufacturer's installation procedures.
A detail ed description of the manufacturer's recomended break-in
procedure.

Site Visit; |,
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A site visit letter stating the date the site was visited and
listing discrepancies found.

SD- 06 Test Reports
Onsite Inspection and Tests; G

a. Aletter giving notice of the proposed dates of all onsite
i nspections and tests at |least 14 days prior to beginning tests.

b. A detailed description of the Contractor's proposed
procedures for onsite tests including the test including the test
plan and a listing of equiprment necessary to performthe tests.
Submi ssion shall be at |east 14 days prior to beginning tests.

c. Six copies of the onsite test data described belowin 8-1/2 X
11 inch 3-ring binders with a separate section for each test.
Sections shall be separated by dividers with tabs. Data plots
shall be full size 8-1/2 x 11 inches mninmun), showing all grid
lines, with full resolution

(1) A description of the procedures for onsite tests.

(2) Alist of equipnent used, with calibration certifications.

(3) A copy of neasurenents taken, with required plots and
gr aphs.

(4) The date of testing.

(5) The paraneters verified.

(6) The condition specified for the paraneter.

(7) The test results, signed and dat ed.

(8) A description of all adjustnments nade

SD- 07 Certificates
Vi bration Isolation; G RE,

Torsi onal anal ysis including prototype testing or cal cul ations
which certify and denonstrate that no damagi ng or dangerous
torsional vibrations will occur when the prine nover is connected
to the generator, at synchronous speeds, plus/nminus 10%

Prot otype Tests; |,

Manuf acturer's standard certification that prototype tests were
perforned for the generator nodel proposed.

Reliability and Durability; G RE,
Docurnent ati on which cites engi nes and generators in simlar
service to denonstrate conpliance with the requirenents of this

specification. Certification does not exclude annua
technol ogi cal inprovenents nade by a nmanufacturer in the basic
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standard nodel set on which experience was obtai ned, provided
parts interchangeability has not been substantially affected and
the current standard nodel neets all the performance requirenments
of this specification. For each different set, 2 like sets shal
have perforned satisfactorily in a stationary power application

i ndependent and separate fromthe physical |ocation of the

manuf acturer's and assenbler's facilities, for a mninmmof 2
consecutive years without any failure to start, including periodic
exercise. The certification shall state that for the set proposed
to neet this specification, there were no failures resulting in
downtine for repairs in excess of 72 hours or any failure due to
overheating during 2 consecutive years of service. Like sets are
of the same nodel, speed, bore, stroke, nunber and configuration
of cylinders, and output power rating. Like generators are of the
sanme nodel, speed, pitch, cooling, exciter, voltage regul ator and
out put power rating. A list shall be provided with the nanme of
the installations, conpletion dates, and nane and tel ephone nunber
of a point of contact.

Enm ssions; G RE,

A certification fromthe engi ne manufacturer stating that the
engi ne exhaust emi ssions neet federal, state, and | oca
regul ations and restrictions specified. At a mininmum this
certification shall include emission factors for criteria
pol lutants including nitrogen oxi des, carbon nonoxide, particul ate
matter, sulfur dioxide, non-nethane hydrocarbon, and for hazardous
air pollutants (HAPs).

Sound limtations; G RE,

A certification fromthe manufacturer stating that the sound
em ssions neet the specification

Fl ywheel Bal ance; RE,

Manuf acturer's certification that the flywheel has been
statically and dynam cally bal anced and is capabl e of being
rotated at 125% of rated speed wi thout vibration or danage.

Mat eri al s and Equi pnent;

A letter stating that where materials or equi pnment are specified
to comply with requirenments of UL, or other standards, witten
proof of such conpliance has been obtained. The |abel or listing
of the specified agency, or a witten certificate froman
approved, nationally recognized testing organi zati on equi pped to
perform such services, stating that the itens have been tested and
conformto the requirenents and testing nethods of the specified
agency are acceptable as proof.

Factory I nspection and Tests; |,
A certification that each engi ne generator set passed the
factory tests and inspections and a list of the test and

i nspecti ons.

| nspections; ,
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Aletter certifying that all facilities are conplete and
functional, that each systemis fully functional, and that each
item of equipnent is conplete, free from damage, adjusted, and
ready for beneficial use.

Cool ing System

Certification that the engi ne-generator set and cooling system
function properly in the anbient tenperatures specified.

1.3 SYSTEM DESCRI PTI ON

Each engi ne-generator set shall be provided and installed conplete and
totally functional, with all necessary ancillary equiprment to include air
filtration; starting system generator controls, protection, and isolation;
instrumentation; lubrication; fuel system cooling system and engi ne
exhaust system Each engi ne generator set shall satisfy the requirenents
specified in the Engi ne Generator Paraneter Schedul e.

1.3.1 Engi ne- Gener at or Paraneter Schedul e

ENG NE GENERATOR PARAMETER SCHEDULE

Servi ce Load 15kW
Power Fact or 0. 8l aggi ng
Mot or Starting kVA (nmaxi num 6 kVA

Maxi mum Speed 1800 rpm

Engi ne- Generator Application
Engi ne Cool i ng Type

Heat Exchanger Type

CGover nor Type

Frequency Regul ati on (droop)
(No load to full | oad)

Frequency Bandw dth
(steady state)

Vol t age Regul ation

(No load to full | oad)

Vol t age Bandwi dt h
(steady state)

Frequency

Vol t age

Phases

M ni mum CGener at or

16264A - 12

st and- al one

wat er / et hyl ene gl ycol
fin-tube

Dr oop

3% (nax.)

+0. 4%

+ 2% (max.)

+2%

60 Hz

208 volts
(line to line)

3 Phase, We

0.6 percent Subtransient
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React ance
Nonl i near Loads 0 kVA
Max Step Load I ncrease 100% of Service
Load at 0.8 PF
Max Step Load Decrease 100 % of Service Load at
(wi t hout shut down) 0.8 PF
Max Tinme to Start and be Ready to 10seconds

Assunme Load

Max Al | owabl e Heat Transferred Cener at or Manuf acaturer's
Reconmendat i ons MBTUH hr .

To Engi ne CGenerator Space at

Rat ed Qut put Capacity

Max Summer Qut door Tenp 92 degrees

(Anbi ent)

Mn Wnter Qutdoor Tenp 28 degrees

(Arbi ent)

Install ati on El evation 4664 above sea |eve

1.3.2 Qut put Capacity

Each generator set shall provide power equal to the sum of service |oad
plus the machine's efficiency | oss and associated ancillary equi pnent

| oads. Rated output capacity shall al so consider engine and/or generator
oversizing required to neet requirenents in paragraph Engi ne-Generat or
Par anet er Schedul e.

1.3.3 Power Rati ng

Standby ratings shall be in accordance with EGSA 101P
1.4 GENERAL REQUI REMENTS
1.4.1 Engi ne- Gener at or Set

Each set shall consist of one engine, one generator, and one exciter,
nount ed, assenbl ed, and aligned on one base; and all other necessary
ancillary equi prent which may be nounted separately. Sets shall be
assenbl ed and attached to the base prior to shipping. Set conponents shal
be environnmentally suitable for the | ocations shown and shall be the

manuf acturer's standard product offered in catal ogs for comrercial or
industrial use. A generator strip heater shall be provided for noisture
control when the generator is not operating.

1.4.2 Nanepl at es
Each maj or conponent of this specification shall have the manufacturer's
nane, type or style, nodel or serial nunber, and rating number on a plate

secured to the equipment. As a mninmum nanepl ates shall be provided for
Engi nes; Rel ays; Cenerators; Day tanks; Transforners (CT & PT); Regul ators;
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Punps and punp notors; Governors; Generator Breaker; Economni zers; Heat
exchangers (ot her than base-npunted).

Engi nes Rel ays
Cenerators Day tanks
Transformers (CT & PT) Regul at or s
Punps and punp notors Gover nors
Gener at or Breaker Econoni zers

Heat exchangers (other than base-nmount ed)

Where the followi ng equipnent is provided as a standard conponent by the
di esel -engi ne generator set manufacturer, the naneplate information nmay be
provided in the nai ntenance nanual in |ieu of naneplates.

Battery charger Heaters
Exhaust mufflers Exciters
Swi t chgear Si | encers
Battery

1.4.3 Personnel Safety Device

Exposed noving parts, parts that produce high operating tenperatures, parts
which may be electrically energized, and parts that may be a hazard to
operating personnel during nornal operation shall be insulated, fully

encl osed, guarded, or fitted with other types of safety devices. The
safety devices shall be installed so that proper operation of the equipnent
i's not inmnpaired.

1.4. 4 Verification of D nensions

Bef ore perform ng work, the prem ses shall be visited and details of the
work verified. The Contracting Oficer shall be advised in witing of any
di screpanci es before perform ng any work.

1.4.5 Conf or mance to Codes and St andards

Where equi pnent is specified to conformto requirenents of any code or
standard such as UL, the design, fabrication and installation shall conform
to the code.

1.4.6 Site Welding

Structural nenbers shall be welded in accordance with Section 05090A
VELDI NG, STRUCTURAL. For all other wel ding, procedures and wel ders shal
be qualified in accordance with ASME BPVC SEC | X. Wl di ng procedures
qualified by others, and wel ders and wel di ng operators qualified by a
previously qualified enployer may be accepted as pernmtted by ASME B31. 1.
Wel der qualification tests shall be perforned for each wel der whose
qualifications are not in conpliance with the referenced standards. The
Contracting Oficer shall be notified 24 hours in advance of qualification
tests. The qualification tests shall be perforned at the work site if
practical. The welder or welding operator shall apply the assigned
personal synbol near each weld nade as a pernmanent record
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1

1

4.7 Engi ne CGenerator Set Enclosure

The engi ne generator set enclosure shall be corrosion resistant and fully
weat her resistant. The enclosure shall contain all set conponents and
provide ventilation to permt operation at rated | oad under secured
conditions. Doors shall be provided for access to all controls and

equi prent requiring periodic maintenance or adjustnent. Renovable panels
shal | be provided for access to conmponents requiring periodic replacenent.
The encl osure shall be capabl e of being renmoved wi thout disassenbly of the
engi ne-generator set or renoval of conponents other than exhaust system
The encl osure shall reduce the noise of the generator set to within the
limts specified in the paragraph SOUND LI M TATI ONS.

.4.8 Vi bration Isolation

The maxi mum engi ne-generator set vibration in the horizontal, vertical and
axial directions shall be limted to 6 mls (peak-peak RVS), with an
overall velocity Iimt of RMS, for all speeds through 110% of rated speed.
The engi ne-generator set shall be provided with vibration-isolation in
accordance with the manufacturer's standard recomendati on. \Where the
vi bration-isol ati on system does not secure the base to the structure floor
or unit foundation, seismc restraints shall be provided in accordance with
the seismc paraneters specified.

. 4.9 Experi ence

Each conponent manufacturer shall have a m ni mum of 3 years experience in
the manufacture, assenbly and sal e of conponents used with stationary

di esel engi ne-generator sets for comrercial and industrial use. The

engi ne-generator set manufacture/assenbler shall have a minimum of 3 years
experience in the manufacture, assenbly and sale of stationary diese

engi ne-generator sets for commercial and industrial use.

.4.10 Fi el d Engi neer

The engi ne-generator set manufacturer or assenbler shall furnish a
qualified field engineer to supervise the conplete installation of the
engi ne-generator set, assist in the performance of the onsite tests, and
instruct personnel as to the operational and mai ntenance features of the
equi pnent. The field engineer shall have attended the engi ne-generat or
manuf acturer's training courses on installation and operati on and

mai nt enance for engi ne generator sets.

.4.11 Sei sm ¢ Requirenents

Seism c requirenents shall be in accordance with Sections 13080 SEISM C
PROTECTI ON FOR M SCELLANEOUS EQUI PMENT, 15070A SEI SM C PROTECTI ON FOR
MECHANI CAL EQUI PMENT and 16070A

.5 STORAGE AND | NSTALLATI ON

The Contractor shall properly protect material and equi pnent in accordance
with the manufacturers reconmended storage procedures, before, during, and
after installation. Stored itens shall be protected fromthe weather and

contamination. During installation, piping and simlar openings shall be

capped to keep out dirt and other foreign matter.

6 OPERATI ON AND MAI NTENANCE MANUALS
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1

1

1

The operation and mai nt enance nanual s shall be submitted and approved prior
to comenci ng onsite tests.

6.1 Qper ati on Manua
Three copies of the manufacturers standard operation nanual . The nmanua
shal | incl ude:

a. Step-by-step procedures for system startup, operation, and
shut down;

b. Drawi ngs, diagrans, and single-line schenatics to illustrate and
define the electrical, mechanical, and hydraulic systens with
their controls, alarnms, and safety systens;

c. Procedures for interface and interaction with related systens to
i ncl ude automatic transfer sw tches

6.2 Mai nt enance Manua
Three copies of the manufacturers standard mai ntenance manua

a. Procedures for each routine mai ntenance item Procedures for
troubl eshooti ng. Factory-service, take-down overhaul, and repair
service manuals, with parts lists.

b. The manufacturer's recommended nmi nt enance schedul e.

c. A conponent list which includes the manufacturer's nanme, address,
type or style, nodel or serial nunber, rating, and catal og nunber
for the major conmponents listed in paragraph GENERAL REQUI REMENTS.

d. Alist of spare parts for each piece of equi pnent and a conplete
list of materials and supplies needed for operation

7 SPECI AL TOOLS AND FI LTERS

Two sets of special tools and two sets of filters required for maintenance
shal | be provided. Special tools are those that only the nmanufacturer

provi des, for special purposes, or to reach otherw se inaccessible parts.
One handset shall be provided for each el ectronic governor when required to
i ndi cate and/or change governor response settings. Two conplete sets of
filters shall be supplied in a suitable storage box. these filters shal

be in addition to filters replaced after testing.

PART 2 PRODUCTS

2.

2.

2.

1  MATERI ALS AND EQUI PMENT

Material s and equi prent shall be as specifi ed.

1.1 Circuit Breakers, Low Voltage

NEMA AB 1, UL 489, and NEMA SG 3.

1.2 Filter Elenents (Fuel-o0il, Lubricating-oil, and Conbustion-air)

Manuf acturer's standard.
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2.1.3 I nstrunment Transforners
ANSI C12.11.
2.1.4 Pi pe (Sl eeves, Fuel/Lube-o0il, Conpressed-Air, Coolant and Exhaust)

ASTM A 53/ A 53M ASTM A 106 or ASTM A 135, steel pipe. Pipe smaller than 2
inches shall be Schedule 80. Pipe 2 inches and |l arger shall be Schedul e 40.

2.1.5 Pi pe Flanges and Fittings

a. Pipe Flanges and Flanged Fittings: ASTM A 181/ A 181M C ass 60,
or ASME B16.5, Grade 1, dass 150.

b. Pipe Wlding Fittings: ASTM A 234/ A 234M G ade WPB or WPC, O ass
150, or ASME B16. 11, 3000 Ib.

c. Threaded Fittings: ASME B16.3, Cass 150.
d. Valves: MSS SP-80, O ass 150.
e. Gaskets: Manufacturers Standard.
2.1.6 Pi pe Hangers
MSS SP-58 and MSS SP-69.
2.1.7 El ectrical Enclosures
2.1.7.1 Gener a
NEMA | CS 6.
2.1.7.2 Panel boar ds
NEMA PB 1.
2.1.8 El ectric Mtors
El ectric notors shall conformto the requirenents of NEMA MG 1. Mdtors
shal | have seal ed ball bearings, a naxi mum speed of 1800 rpm and integra
automati c or manual reset thernal overload protectors. Mtors used indoors
shal | have drip proof franes; those used outside shall be totally encl osed.
AC notors larger than 1/2 Hp shall be of the squirrel cage induction type
for standard voltage of 200 volts, 60 Hz three phase power. AC motors 1/2
Hp or smaller, shall be for standard voltage 115 volts, 60 Hz, volts,
singl e phase power.

2.1.9 Mot or Controllers

Mot or controllers and starters shall conformto the requirements of NFPA 70
and NEMA | CS 2.

2.2 ENG NE
Each engi ne shall operate on No. 2-D diesel confornmng to ASTM D 975, shal
be designed for stationary applications and shall be conplete with

ancilliaries. The engine shall be a standard production nodel described in
the manufacturer's catal og. The engine shall be naturally aspirated,
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scavenged, supercharged or turbocharged. The engi ne shall be two- or
four-stroke-cycle and conpression-ignition type. The engine shall be
vertical inline, V-, or opposed-piston type, with a solid cast block or
individually cast cylinders. The engine shall have a m nimum of two
cylinders. Opposed-piston type engines shall have no | ess than four
cylinders. Each block shall have a coolant drain port. Each engi ne shal
be equi pped with an overspeed sensor.

2.3 FUEL SYSTEM

The fuel system for each engine generator set shall conformto the
requi rements of NFPA 30 and NFPA 37 and contain the follow ng el enents.

2.3.1 Punps
2.3.1.1 Mai n Punp

Each engi ne shall be provided with an engine driven punp. The punp shal
supply fuel at a minimumrate sufficient to provide the anmount of fue
required to neet the performance indicated within the parameter schedul e.
The fuel flow rate shall be based on neeting the | oad requirenents and all
necessary recircul ation.

2.3.1.2 Auxi liary Fuel Punp

Auxiliary fuel pumps shall be provided to maintain the required engi ne fue
pressure, either required by the installation or indicated on the draw ngs.
The auxiliary punp shall be driven by a dc electric notor powered by the
starting/station batteries. The auxiliary punp shall be automatically

actuated by a pressure detecting device.

2.3.2 Filter

A mninmumof one full flow fuel filter shall be provided for each engine.
The filter shall be readily accessible and capabl e of being changed without
di sconnecting the piping or disturbing other conmponents. The filter shal
have inlet and outlet connections plainly marked.

2.3.3 Rel i ef / Bypass Val ve

A relief/bypass valve shall be provided to regulate pressure in the fue
supply line, return excess fuel to a return line, and prevent the buil d-up
of excessive pressure in the fuel system

2.3.4 Day Tank

Each engi ne shall be provided with a separate sel f-supporting day tank.
Each day tank shall be provided with connections for fuel supply line, fue
return line, fuel overflowline, local fuel fill port, gauge, vent line,
drain line, and float switch assenbly for control. A fuel return line
cool er shall be provided as recomended by the manufacturer and assenbl er.
The tenperature of the fuel returning to the day tank shall be bel ow the

flash point of the fuel. A tenperature sensing device shall be installed
in the fuel supply line. Each engi ne-generator set provided with
weat her proof encl osures shall have its day tank mounted within the

encl osure. The fuel fill line shall be accessible w thout opening the
encl osure.

2.3.4.1 Capacity, Standby
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Each day tank shall have capacity
2.3.4.2 Drain Line

Each day tank drain line shall be accessible and equi pped with a shutoff
val ve. Self supporting day tanks shall be arranged to allow drainage into
a 12 inch tall bucket.

2.3.4.3 Local Fuel Fil

Each local fuel fill port on the day tank shall be provided with a screw on
cap.

2.3.4.4 Fuel Level Controls

a. FEach day tank shall have a float-switch-assenbly to performthe
foll owi ng functions:

(3) Activate the "Overfill Fuel Level" alarmat 95% of the rated
tank vol unme

(4) Activate the "Low Fuel Level" alarmat 70% of the rated tank
Capaci ty.

(5) Activate the automatic fuel supply shut-off valve |ocated on
the fill Iine of the day tank and shut down the fuel punp which
supplies fuel to the day tank at 95% of the rated tank vol une.
The flow of fuel shall be stopped before any fuel can be forced
into the fuel overflow line.

2.3.4.5 Ar r angenent

Sel f-supporting day tank shall either be arranged so that the fuel |eve
in the day tank remains above the suction port of the engine driven fue
punp or be provided with a transfer punp to provide fuel to the engine
driven punp. The overfl ow connection and fuel supply Iine shall be
arranged so that the highest possible fuel level is below the fue
i njectors.

2.4 LUBRI CATI ON

Each engi ne shall have a separate |ube-oil systemconforming to NFPA 30 and
NFPA 37. Each system shall be pressurized by engine-driven oil punps.

Each system shall be furnished with a relief valve for oil pressure

regul ation (for closed systens) and a dip-stick for oil |evel indications.
The crankcase shall be vented in accordance with the manufacturer's
recomendati on except that it shall not be vented to the engi ne exhaust
system Crankcase breathers, if provided on engines installed in buildings
or encl osures, shall be piped to vent to the outside. The system shall be
readily accessible for service such as draining, refilling, etc. Each
system shall permt addition of oil and have oil-level indication with the
set operating. The systemshall utilize an oil cooler as recomrended by
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the engi ne manufacturer.
2.4.1 Filter

One full-flow filter shall be provided for each punp. The filter shall be
readi | y accessi bl e and capabl e of being changed w thout disconnecting the
pi pi ng or disturbing other conponents. The filter shall have inlet and
outl et connections plainly marked.

2.4.2 Lube-G| Sensors

Each engi ne shall be equi pped with |ube-oil pressure sensors. Pressure
sensors shall be |ocated downstream of the filters and provide signals for
required indication and al arns.

2.5 COOLI NG SYSTEM

Each engi ne cooling systemshall operate automatically while the engine is
running. Each cooling systemshall be sized for the maxi mum sumer out door
design tenperature and site el evation. Water-cool ed system cool ant shal
use a combi nation of water and et hyl ene-glycol sufficient for freeze
protection at the m nimum w nter outdoor tenperature specified. The

maxi mum t enperature rise of the coolant across the engine shall be no nore

than that recommended and submitted in accordance with paragraph SUBM TTALS.

2.5.1 Cool ant Punps

Cool ant punps shall be the centrifugal type. Each engine shall have an
engi ne-driven prinmary punp. Secondary punps shall be electric notor driven
and have automatic controllers.

2.5.2 Heat Exchanger

Each heat exchanger shall be of a size and capacity to limt the nmaximum
al l owabl e tenperature rise in the coolant across the engine to that
recormmended and subnmitted in accordance w th paragraph SUBM TTALS for the
maxi mum sumrer out door design tenperature and site elevation. Each heat
exchanger shall be corrosion resistant, suitable for service in anbient
conditions of application.

2.5.2.1 Fi n- Tube- Type Heat Exchanger (Radi ator)

Heat exchanger may be factory coated with corrosive resistant film

provi ding that corrosion neasures are taken to restore the heat rejection
capability of the radiator to the initial design requirenent via

oversi zing, or other conpensating nmethods. Internal surfaces shall be
conpatible with liquid fluid coolant used. Materials and cool ant are

subj ect to approval by the Contracting Officer. Heat exchangers shall be
pressure type incorporating a pressure valve, vacuumvalve and a cap. Caps

shal | be designed for pressure relief prior to removal. Each heat
exchanger and the entire cooling systemshall be capable of w thstanding a
m ni mum pressure of 7 psi. Each heat exchanger shall be protected with a

strong grille or screen guard. Each heat exchanger shall have at |east two
tapped holes. One tapped hole in the heat exchanger shall be equipped with
a drain cock, the rest shall be plugged.

2.5.3 Duct wor k

Ductwork shall be as specified in Section 16375 except that a flexible
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connection shall be used to connect the duct to the diesel engine radiator.
Material for the connection shall be wire-reinforced glass. The
connection shall be rendered practically airtight.

2.5.4 Tenper ature Sensors

Each engi ne shall be equi pped with cool ant tenperature sensors.
Temperature sensors shall provide signals for pre-high and high indication
and al arms.

2.6 Al R | NTAKE EQUI PMENT

Filters and silencers shall be provided in |locations that are convenient
for servicing. The silencer shall be of the high-frequency filter type,
located in the air intake system as recommended by the engi ne manufacturer.

Sil encer shall be capable of reducing the noise level at the air intake to
a point bel ow the nmaxi num acceptable | evels specified in paragraph SOUND
LIMTATIONS. A conbined filter-silencer unit neeting requirenents for the
separate filter and silencer itens nay be provided. Expansion elenents in
air-intake lines shall be copper.

2.7 EXHAUST SYSTEM

The system shall be separate and conplete for each engine. Piping shall be
supported so as to mnimze vibration. Were a V-type engine is provided,
a V-type connector with necessary flexible sections and hardware shal
connect the engi ne exhaust outlets.

2.7.1 Fl exi bl e Sections and Expansi on Joints

A flexible section at each engi ne and an expansion joint at each nuffler
shal | be provided. Flexible sections and expansion joints shall have

fl anged connections. Flexible sections shall be made of convol uted

seanm ess tube without joints or packing. Expansion joints shall be the
bell ows type. Expansion and flexible el enents shall be stainless stee
sui tabl e for diesel-engi ne exhaust gas at the nmaxi mum exhaust tenperature
that is specified by the engine nanufacturer. Expansion and flexible

el ements shall be capabl e of absorbing vibration fromthe engine and
compensation for thermal expansion and contraction.

2.7.2 Exhaust Muffl er

A chanber type exhaust nuffler shall be provided. The nuffler shall be
constructed of wel ded steel and designed for outside nounting. Eyebolts,
lugs, flanges, or other items shall be provided as necessary for support in
the location and position indicated. Pressure drop through the nmuffler
shal | not exceed the recommendati ons of the engine nanufacturer. Qutside
nuf fl ers shall be zinc coated or painted with high tenperature 400 degrees F
resisting paint. The nmuffler and exhaust piping together shall reduce the
noi se level to |l ess than the maxi mum acceptable |evel listed for sound
[imtations in paragraph SOUND LI M TATIONS. The nuffler shall have a drain
val ve, nipple, and cap at the | owpoint of the nuffler.

2.7.3 Exhaust Pi pi ng
Hori zontal sections of exhaust piping shall be sloped downward away from
the engine to a condensate trap and drain valve. Changes in direction

shal |l be long-radius. Exhaust piping, nmufflers and silencers installed
i nside any building shall be insulated in accordance w th paragraph THERVAL
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| NSULATI ON and covered to protect personnel. Vertical exhaust piping shal
be provided with a hinged, gravity operated, self-closing, rain cover.

2.8 EM SSI ONS

The finished installation shall conply with Federal, state, and | oca
regul ations and restrictions regarding the limts of em ssions.,

2.9 STARTI NG SYSTEM

The starting system for standby engi ne generator sets used in energency
applications shall be in accordance with NFPA 99 and NFPA 110 and as
fol |l ows.

2.9.1 Controls

An engi ne control switch shall be provided with functions including:
run/start (manual), off/reset, and automatic node. Start-stop |ogic shal
be provided for adjustable cycle cranking and cool down operation. The

| ogi ¢ shall be arranged formanual startingandfully automatic starting in
accordance with paragraph AUTOVATI C ENG NE- GENERATOR SET SYSTEM OPERATI ON.
El ectrical starting systems shall be provided with an adjustabl e cranking
limt device to limt cranking periods from1l second up to the naxi mum
duration.

2.9.2 Capacity

The starting systemshall be of sufficient capacity, at the maxi num out door
sunmmer tenperature specified to crank the engine w thout danmage or
overheating. The system shall be capable of providing a mninumof three
cranking periods with 15-second intervals between cranks. Each cranking
period shall have a maxi mum duration of 15 seconds.

2.9.3 Functional Requirenents

Starting systemshall be nmanufacturers recomended dc systemutilizing a
negative circuit ground. Starting nmotors shall be in accordance with SAE
ARP892.

2.9.4 Battery

A starting battery system shall be provided and shall include the battery,
battery rack, intercell connectors, and spacers. The battery shall be in
accordance with SAE J537. Critical system conponents (rack, protection,
etc.) shall be sized to withstand the seismic acceleration forces
specified. The battery shall be |ead-acidor nickel-cadmiumtype, with
sufficient capacity, at the minimum outdoor winter tenperature specified to
provi de the specified cranking periods. Valve-regul ated |ead-acid
batteries are not acceptabl e.

2.9.5 Battery Charger

A current-limting battery charger, conformng to UL 1236, shall be

provi ded and shall automatically recharge the batteries. The charger shal
be capabl e of an equalize charging rate for recharging fully depleted
batteries within 24hours and a float charge rate for maintaining the
batteries in prinme starting condition. An ameter shall be provided to
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indicate charging rate. A tinmer shall be provided for the equalize
charging rate setting. A battery is considered to be fully depleted when
the output voltage falls to a value which will not operate the engine
generator set and its conponents.

2.9.6 Starting Aids

The manufacturer shall provide one or nore of the followi ng methods to
assi st engine starting.

2.9.6.1 d ow Pl ugs

G ow plugs shall be designed to provide sufficient heat for conbustion of
fuel within the cylinders to guarantee starting at an anbient temnperature
of mnus 25 degrees F.

2.9.6.2 Jacket - Cool ant Heaters

A thernostatically controlled electric heater shall be nounted in the
engi ne cool ant jacketing to automatically maintain the coolant within plus
or minus 3 degrees of the control tenmperature. The heater shall operate

i ndependent |y of engine operation so that starting tinmes are mnim zed.
The control tenperature shall be the tenperature recomended by the engi ne
manufacturer to nmeet the starting tine specified.

2.10 GOVERNOR

Each engi ne shall be provided with a governor which maintains the frequency
within a bandwi dth of the rated frequency, over a steady-state |oad range
of zero to 100% of rated output capacity. The governor shall be configured
for safe manual adjustment of the speed/frequency during operation of the
engi ne generator set, without special tools, from90 to 110 % of the rated
speed/ frequency, over a steady state |oad range of zero to 100% of rated
capacity. Droop governors shall maintain the m dpoint of the frequency
bandwi dth Iinearly for steady-state |oads over the range of zero to 100% of
rated out put capacity, with 3% droop.

2.11 GENERATOR

Each generator shall be of the synchronous type, one or two bearing,
conformng to NEMA MG 1, equi pped with winding term nal housings in
accordance with NEMA MG 1, equi pped with an anortisseur w nding, and
directly connected to the engine. Insulation shall be Cass F. Generator
design shall protect against mechanical, electrical and thermal damage due
to vibration, 25 percent overspeeds, or voltages and tenperatures at a
rated out put capacity of 100 percent. Generator ancillary equi pnment shal
neet the short circuit requirenments of NEMA MG 1. Franes shall be the
dri p- proof type.

2.11.1 Current Bal ance
At 100 percent rated |oad, and | oad i npedance equal for each of the three
phases, the pernissible current difference between any two phases shall not
exceed 2 percent of the largest current on either of the two phases.

2.11.2 Vol t age Bal ance
At any bal anced | oad between 75 and 100 percent of rated |oad, the

difference in line-to-neutral voltage anong the three phases shall not
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exceed 1 percent of the average line-to-neutral voltage. For a

si ngl e-phase | oad condition, consisting of 25 percent |oad at unity power
factor placed between any phase and neutral with no | oad on the other two
phases, the maxi mum si nmultaneous difference in line-to-neutral voltage

bet ween the phases shall not exceed 3 percent of rated line to neutra

vol tage. The singl e-phase | oad requirenent shall be valid utilizing nornal
exciter and regulator control. The interpretation of the 25 percent | oad
for single phase | oad conditions means 25 percent of rated current at rated
phase vol tage and unity power factor.

2.11.3 Wavef orm

The devi ation factor of the line-to-line voltage at zero | oad and at

bal anced full rated |oad at 0.8 power factor shall not exceed 10% The RMS
of all harmonics shall be less than 5.0% and that of any one harnonic |ess
than 3.0% at full rated |oad. Each engi ne-generator shall be designed and
configured to neet the total harnonic distortion linmts of IEEE Std 519.

2.12 EXCl TER

The generator exciter shall be of the brushless type. Sem conductor
rectifiers shall have a mninum safety factor of 300% for peak inverse
voltage and forward current ratings for all operating conditions, including
110% generator output at 104 degrees F anbient. The exciter and regul ator
in conbination shall maintain generator-output voltage within the limts
speci fi ed.

2.13 VOLTAGE REGULATOR

Each generator shall be provided with a solid-state voltage regul ator
separate fromthe exciter. The regulator shall naintain the voltage within
a bandwi dth of the rated voltage, over a steady-state |oad range of zero to
100% of rated output capacity. Regulator shall be configured for safe
manual adjustnent of the engine generator voltage output w thout special
tools, during operation from90 to 110% of the rated voltage over the
steady state |oad range of zero to 100% of rated output capacity.

Regul ation drift shall not exceed plus or ninus 0.5%for an ambient
tenmper at ure change of 36 degrees F

2.13.1 Steady State Performance (Regul ation or Vol tage Droop).

The vol tage regul ator shall have a naxi mum droop of 2% of rated voltage
over a load range fromO to 100% of rated output capacity and autonmatically
mai ntai n the generator output voltage within the specified operationa
bandwi dt h.

2.14 GENERATOR PROTECTI ON

Short circuit and overload protection for the generator shall be provided.
The generator circuit breaker (IEEE Device 52) ratings shall be consistent
with the generator rated voltage and frequency, wth continuous, short
circuit and interrupting current ratings to match the generator capacity.
The manufacturer shall determne the short circuit current interrupting
rating of the breaker. The breaker shall be engi ne generator base nounted
by the engi ne-generator set nanufacturer. Ml ded case breakers shall be
provided with shunt trip. Surge protection shall be provided for each
phase of the generator, to be nounted at the generator termnals.

2.14.1 Panel boar ds
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Panel boards shall be netal -encl osed, general purpose, 3-phase, 4-wire, , 240
volt rated, with neutral bus and continuous ground bus, conform ng to NEMVA
PB 1 and UL 891. Neutral bus and ground bus capacity shall be full capacity.
Encl osure designs, construction, materials and coatings shall be suitable

for the application and environment. Bus continuous current rating shal

be at |least equal to the generator rating and correspond to UL listed

current ratings specified for panel boards and switchboards. Current

withstand rating (short circuit rating) shall match the generator capacity.
Buses shal |l be copper.

2.14.2 Devi ces

Switches, circuit breakers, sw tchgear, fuses, relays, and other protective
devi ces shall be as specified in Section 16475A COORDI NATED PONER SYSTEM
PROTECTI ON

2.15 SAFETY SYSTEM

Devi ces, wiring, rempote panels, |ocal panels, etc., shall be provided and
installed as a conplete systemto automatically activate the appropriate
signals and initiate the appropriate actions. The safety systemshall be
provided with a self-test nmethod to verify its operability. Alarmsignals
shal | have manual acknow edgenment and reset devices. The al arm signa
systenms shall reactivate for new signals after acknow edgnent is given to
any signal. The systens shall be configured so that |oss of any nonitoring
device shall be dealt with as an alarmon that system el ement.

2.15.1 Audi bl e Si gna
The audi bl e al arm signal shall sound at a frequency of 70 Hz at a vol une of
75 dB at 10 feet. The sound shall be continuously activated upon al arm and

sil enced upon acknow edgnent. Signal devices shall be |ocated as shown.

2.15.2 Vi sual Signal Signa

The visual alarmsignal shall be a panel light. The light shall be
normal ly off, activated to be blinking upon alarm The light shall change
to continuously |ight upon acknow edgement. |If automatic shutdown occurs,

the display shall maintain activated status to indicate the cause of
failure and shall not be reset until cause of alarm has been cleared and/or
restored to normal condition. Shutdown alarns shall be red; all other
al arns shall be anber.

2.15.3 Al arms and Action Logic

2.15.3.1 Shut down
Si mul t aneous activation of the audible signal, activation of the visua
signal, stopping the engine, and opening the generator main circuit
breakers shall be acconplished.

2.15.3.2 Pr obl em
Activation of the visual signal shall be acconplished.

2.15. 4 Local Al arm Pane

A local alarm panel shall be provided with the follow ng shutdown and al arm
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functions in accordance with NFPA 110 | eve

Cor ps of Engi neers requirenents,

engi ne generator set.

Devi ce/
Condi ti on/
Functi on

Shut downs
W Al ar ns

Hi gh engi ne
t emperature

Low | ube- oi
pressure

Over speed
shut down $
al arm

Overcrank
failure
to start

Al r shut down
danper
(200- 600kW

Day tank
overfill
limt

i ndication &
punp

t ransfer
shut down
(95% vol ure)

Red energency
stop switch

Failure to
crank

Integral Main
Fuel Tank
| ow f uel
limt
Condi ti on/
i ndi cati on
(70% vol une
remai ni ng)

Al ar ns

Low | ube- oi

Devi ce/

What / Wher e/ Si ze

Aut omati c/
j acket
wat er/
cyl i nder

Aut omat i c/
pressure/
| eve

(110% (+ 2%
of rated
speed

Aut omat i c/
Failure to
to start

When used

Aut omat i c/ Day
Tank/ Level

Manual

Cor ps of Engrs.

Requi r ed

Cor ps of Engrs.

Requi r ed

Pr essur e/

Switch

NFPA 99

SO/ CP VA

SO/ CP VA

SO/ CP VA

SO CP VA

CP VA
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1 and including the listed
mount ed either on or adjacent to the

NFPA 110

Level 1

SO/ CP VA

SO/ CP VA

SO/ CP VA

SO CP VA

SO/ CP VA

SO/ CP VA

CP VA

NFPA 110
Level 2

SO/ CP VA

SO/ CP VA

SO/ CP VA

SO CP VA

SO/ CP VA

SO/ CP VA

CP VAO
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Devi ce/ What / Where/ Si ze NFPA 99 NFPA 110 NFPA 110 Cor ps of
Condi ti on/ Level 1 Level 2 Engrs
Functi on Requi r ed
pressure | evel
Low fuel Mai n t ank, VA AA CP VA CP VAO
| evel 3 hours
remai ni ng
Hi gh fuel Integral Main CP VA
| evel Fuel Storage
Tank
95% Vol ume
Low cool ant Jacket wat er CP/ VA CP VA CP VA
Pr e- hi gh Jacket water/ CP VA CP VA CP VAO CP VA
t enperature cyl i nder
Pre-1 ow CP VA CP VA
| ube-oi |
pressure
Hi gh battery CP VA CP VAO
vol t age
Low battery CP VA CP VAO
vol t age
Battery AC supply not CP VA CP VAO
char ger avai l abl e
AC failure
Cont rol CP VA CP VAO
switch not
in AUTO
Low starting CP VA CP VAO
air pressure
Low starting CP VA CP VAO
hydraulic
pressure

SD - Shut Down

CP - On Control Panel
VA - Visual Al arm
AA - Audi ble Alarm

O

2.

- Optiona
15.5 Ti me-Del ay on Al armns

For startup of the engine-generator set, time-delay devices shall be
installed bypassing the low lubricating oil pressure alarm during cranking,
and the coolant-fluid outlet tenperature alarm The lube-oil tinme-delay
device shall return its alarmto normal status after the engine starts.

The cool ant tine-delay device shall return its alarmto normal status 5

m nutes after the engine starts.

16264A - 27 Encl. 1 to Anend. 0001



UAV Training Facilities 1312

2.16 ENG NE GENERATCOR SET CONTROLS AND | NSTRUMENTATI ON

Devi ces, wiring, rempte panels, |ocal panels, etc., shall be provided and
installed as a conplete systemto automatically activate the appropriate
signals and initiate the appropriate actions.

2.16.1 Controls
A local control panel shall be provided with controls in accordance wth

NFPA 110 level 1 and as follows nmounted either on or adjacent to the engine
generator set.

Devi ce/ Condi ti on/ Cor ps Requi r ermrent NFPA 110 NFPA 110 MFG
Functi on Level 1 Level 2 O fering

Control s

Switch: run/start cP CP/ STD

- off/set - auto
Emer gency stop switch
& alarm
Lanp test/indicator test CP CP VA CP VA CP/ STD
Common al arm cont act s/ X X CP/ O
fault rel ay

9

CP/ STD

Panel 1ighting CP/ STD
Audi bl e alarm &

silencing/reset swtch

93

Vol t age adj ust for voltage CcP CP/ STD
Regul at or

Pyromet er di spl ay CcP
w sel ector switch
Renot e energency stop switch CP VA CP VA
Remot e fuel shutoff switch
Remot e | ube-o0il shutoff switch

2.16.2 Engi ne CGenerator Set Metering and Status Indication
A local panel shall be provided with devices in accordance with NFPA 110
level 1 and as follows nounted either on or adjacent to the engine

generator set

Devi ce/ Condi ti on/ Cor ps Requi r enment NFPA 110 NFPA 110 MG
Function Level 1 Level 2 O fering

Censet Status & Metering

CGenset supplying | oad CP VA CP VAO CP VAO
Syst em r eady CP/ STD
Engi ne oil pressure CcP CP/ STD
Engi ne cool ant tenperature CcP CP/ STD
Engi ne RPM (Tachoneter) CP CP/ STD
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Devi ce/ Condi ti on/ Cor ps Requi r ermrent NFPA 110 NFPA 110 MFG
Functi on Level 1 Level 2 O fering

Engi ne run hours CcP CP/ STD

Pyroneter display CcP
w sel ector switch

AC volts (generator), CcP CP/ STD
3- phase

AC anps (generator), CcP CP/ STD
3- phase

CGenerator frequency CcP CP/ STD

Phase sel ector switches cP CP/ STD

(anps & volts)
Watt s/ kw CP/ VA-O

Vol t age Regul at or
Adj ust ment CP

CP - On Control Panel

VA - Visual Al arm

AA - Audible Al arm

O - Optional

STD - Manufacturers Standard O fering

2.17 PANELS

Each panel shall be of the type necessary to provide specified functions.
Panel s shall be mounted on the engi ne generator set base by vibration/shock

absorbing type nmountings. Instrunments shall be nounted flush or sem flush.
Conveni ent access to the back of instruments shall be provided to
facilitate naintenance. |Instrunents shall be calibrated using recognized

industry calibration standards. Each panel shall be provided with a pane
identification plate which clearly identifies the panel function as

i ndi cated. Each instrunent and device on the panel shall be provided with
a plate which clearly identifies the device and its function as indicated.
Panel s except the renote al arm panel can be conbined into a single panel.

2.17.1 Encl osur es

Encl osures shall be designed for the application and environnent,
conformng to NEMA ICS 6, and provided with | ocking nechani snms which are
keyed ali ke.

2.17.2  Anal og

Anal og el ectrical indicating instruments shall be in accordance with ANS|
C39.1 with sem flush nounting. Switchgear, and control -room panel - nobunt ed
instruments shall have 250 degree scales with an accuracy of not |ess than
1 percent. Unit-nmounted instrunents shall be the manufacturer's standard
with an accuracy of not less than 2 percent. The instrument's operating
tenmperature range shall be minus 20 to plus 65 degrees C. Distorted
generator output voltage waveform of a crest factor less than 5 shall not
af fect metering accuracy for phase voltages, hertz and anps.
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2.17.3 El ectronic

El ectronic indicating instruments shall be true RMS indicating, 100 percent
solid state, mcroprocessor controlled to provide all specified functions.
Control, logic, and function devices shall be conpatible as a system

seal ed, dust and water tight, and shall utilize nodular conponents wth
netal housings and digital instrunentation. An interface nodule shall be
provided to decode serial link data fromthe el ectronic panel and translate
alarm fault and status conditions to set of relay contacts. Instrunent
accuracy shall be not less than 2 percent for unit nounted devices and 1
percent for control room panel nounted devices, throughout a tenperature
range of minus 20 to plus 65 degrees C. Data display shall utilize LED or
back lit LCD. Additionally, the display shall provide indication of cycle
programm ng and di agnostic codes for troubl eshooting. Nuneral height shal
be 1/2 inch.

2.17. 4 Par anet er Di spl ay

I ndi cation or readouts of the lubricating-oil pressure, ac voltmeter, ac
ameter, frequency nmeter, and cool ant tenperature.

2.17.5 Exerci ser

The exerciser shall be in accordance with Section 16410A AUTOVATI C TRANSFER
SW TCH AND BY- PASS/ | SOLATI ON SW TCH.

2.18 SURCGE PROTECTI ON

El ectrical and el ectronic conponents shall be protected from or designed
to withstand the effects of surges fromswitching and |ightning.

2.19 AUTOVATI C ENG NE- GENERATOR- SET SYSTEM OPERATI ON

Fully automatic operation shall be provided for the foll owi ng operations:
engi ne-generator set starting and source transfer upon | oss of nornal
source; retransfer upon restoration of the normal source; sequentia
starting; and stopping of each engi ne-generator set after cool down.

Devi ces shall automatically reset after termnation of their function

2.19.1 Automatic Transfer Sw tch

Automatic transfer switches shall be in accordance with Section 16410A
AUTOVATI C TRANSFER SW TCH AND BY- PASS/ | SOLATI ON SW TCH.

2.19.2 Moni t ori ng and Transfer
Devi ces shall be provided to nonitor voltage and frequency for the nornal
power source and each engi ne generator set, and control transfer fromthe
normal source and retransfer upon restoration of the normal source.
Functions, actuation, and tinme delays shall be as described in Section
16410A AUTOVATI C TRANSFER SW TCH AND BY- PASS/ | SCLATI ON SW TCH

2.20 MANUAL ENG NE- GENERATOR SET SYSTEM OPERATI ON

Conpl ete facilities shall be provided for manual starting and testing of
each set without |oad, |oading and unl oadi ng of each set.

2.21 BASE

16264A - 30 Encl. 1 to Anend. 0001



UAV Training Facilities 1312

The base shall be constructed of steel. The base shall be designed to
rigidly support the engi ne-generator set, ensure permanent alignnent of all
rotating parts, be arranged to provide easy access to allow changi ng of

| ube-o0il, and ensure that alignnent will be maintained during shipping and
normal operation. The base shall permt skidding in any direction during
installation and shall be provided with suitable holes for foundation
bolts. The base shall also withstand and nitigate the effects of
synchronous vibration of the engine and generator, and shall be provided
with suitable holes for anchor bolts and jacking screws for |eveling.

2.22 THERVAL | NSULATI ON

Thermal insulation shall be as specified in Section 15080A THERMAL
| NSULATI ON FOR MECHANI CAL SYSTEMS.

2.23 PAI NTI NG AND FI NI SHI NG

The engi ne-generator set shall be cleaned, prined and painted in accordance
with the manufacturer's standard col or and practi ce.

2.24 FACTORY | NSPECTI ON AND TESTS

Factory inspection and tests shall be perforned on each engi ne-generator
set proposed to neet this specification section. |Inspections shall be
conpl eted and necessary repairs made prior to testing. Inspectors shal

| ook for |eaks, |ooseness, defects in components, and proper assenbly.
Factory tests shall be NEMA MG 1 routine tests and the nmanufacturers
routine tests.

PART 3 EXECUTI ON
3.1 GENERAL | NSTALLATI ON

Installation shall provide clear space for operation and mai ntenance in
accordance with NFPA 70 and I EEE C2. Installation of pipe, duct, conduit,
and ancillary equi pnent shall be configured to facilitate easy renoval and
repl acenent of major conponents and parts of the engi ne-generator set.

3.2 Pl PI NG | NSTALLATI ON
3.2.1 Cener a

Pi ping shall be welded. Connections at valves shall be flanged.
Connections at equi pnent shall be flanged except that connections to the
di esel engine nmay be threaded if the diesel-engine manufacturer's standard
connection is threaded. Except as otherw se specified, flanged fittings
shall be utilized to allow for conplete disnantling and renoval of each

pi ping systemfromthe facility w thout disconnecting or renoving any
portion of any other system s equi pment or piping. Connections to al

equi prrent shall be nade with flexible connectors. Pipes extending through
the roof shall be properly flashed. Piping shall be installed clear of

wi ndows, doors, and openings to permt thermal expansion and contraction
wi t hout damage to joints or hangers, and with a 1/2 inch drain val ve at
each | ow point.

3.2.2 Supports

Hangers, inserts, and supports shall be of sufficient size to accommpdate
any insulation and shall conformto MSS SP-58 and MSS SP-69. Supports
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shal | be spaced not nore than 7 feet on center for pipes 2 inches in
diameter or less, not nore than 12 feet on center for pipes larger than 2
inches but no larger than 4 inches, and not nore than 17 feet on center for
pi pes larger than 4 inches in dianeter. Supports shall be provided at pipe
bends or change of direction.

3.2.2.1 Cei ling and Roof

Exhaust piping shall be supported with appropriately sized type 41 single
pipe roll and threaded rods; all other piping shall be supported with
appropriately sized type 1 clevis and threaded rods.

3.2.2.2 \all

Wal | supports for pipe shall be nmade by suspending the pipe from
appropriately sized type 33 brackets with the appropriate ceiling and roof
pi pe supports.

3.2.3 Fl anged Joints

Fl anges shall be 125 pound type, drilled, and of the proper size and
configuration to nmatch equi pment and di esel -engi ne connections. Gaskets
shal |l be factory cut in one piece 1/16 inch thick

3.2. 4 Cl eani ng

After fabrication and before assenbly, piping interiors shall be manually
wi ped clean of all debris.

3.2.5 Pi pe Sl eeves

Pi pes passing through construction such as ceilings, floors, or walls shal
be fitted with sleeves. Each sleeve shall extend through and be securely
fastened in its respective structure and shall be cut flush with each
surface. The structure shall be built tightly to the sleeve. The inside
di aneter of each sleeve shall be 1/2 inch, and where pipes pass through
conbustible materials, 1 inch larger than the outside dianmeter of the
passi ng pi pe or pipe covering.

3.3 ELECTRI CAL | NSTALLATI ON

El ectrical installation shall conply with NFPA 70, |EEE C2, and Section
16415A ELECTRI CAL WORK, | NTERI OR

3.3.1 Vi bration |solation
Flexible fittings shall be provided for all conduit, cable trays, and
raceways attached to engi ne-generator sets. Metallic conductor cables
installed on the engi ne generator set and fromthe engi ne generator set to
equi prent not nounted on the engi ne generator set shall be flexible
stranded conductor. Term nations of conductors on the engi ne generator set
shall be crinp-type termnals or |ugs.

3.4  FIELD PAI NTI NG
Field painting shall be as specified in Section 09900 PAI NTS AND COATI NGS

3.5 ONS| TE | NSPECTI ON AND TESTS
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3.

3.

51 Test Conditions
5.1.1 Dat a

Measurenents shall be nmade and recorded of paraneters necessary to verify
that each set neets specified paraneters. |If the results of any test step
are not satisfactory, adjustnents or replacenents shall be nade and the
step repeated until satisfactory results are obtained. Unless otherw se

i ndi cated, data shall be taken during engi ne-generator set operation and
recorded in 15 minute intervals and shall include: readings of

engi ne-generator set nmeters and gauges for electrical and power paraneters;
oil pressure; anbient tenperature; and engi ne tenperatures avail able from
neters and gauges supplied as permanent equi pnment on the engi ne-generator
set. In the follow ng tests where neasurenments are to be recorded after
stabilization of an engi ne-generator set paraneter (voltage, frequency,
current, tenperature, etc.), stabilization is considered to have occurred
when neasurenents are maintained within the specified bandw dths or

tol erances, for a mnimmof four consecutive readings. Electrica
neasurenments shall be perfornmed in accordance with | EEE Std 120.
Definitions and ternms are in accordance with IEEE Std 100. Tenperature
l[imts in the rating of electrical equipnment and for the eval uation of

el ectrical insulation shall be in accordance with | EEE Std 1

.5.1.2 Power Fact or

Engi ne-generator set operating tests shall be made utilizing a load with a .8
power factor.

.5.1.3 Contractor Supplied Itens

The Contractor shall provide all equi pnent and supplies required for
i nspections and tests including fuel, test instrunments, and | oadbanks at
the specified power factors.

.5.1.4 I nstrunents

Readi ngs of panel gauges, neters, displays, and instrunents, provided under
this specification shall be verified during test runs by test instrunents
of precision and accuracy greater than the tested itens. Test instrunent
accuracy shall be at least as follows: ~current, 1.5% voltage, 1.5% rea
power, 1.5% reactive power, 1.5% power factor, 3% frequency, 0.5% Test
instruments shall be calibrated by a recogni zed standards | aboratory within
30 days prior to testing.

.5.1.5 Sequence

The sequence of testing shall be as specified in the approved testing plan
unl ess variance in authorized by the Contracting Oficer. Field testing
shall be performed in the presence of the Contracting Oficer. Tests may
be schedul ed and sequenced in order to optimze run-tine periods; however
the follow ng general order of testing shall be followed: Construction
Tests; lInspections; Safety run Tests; and Perfornmance Tests and Fina

| nspecti on.

.5.2 Construction Tests

I ndi vi dual conponent and equi pment functional tests for fuel piping,
cool ant piping, and lubricating-oil piping, electrical circuit continuity,
insulation resistance, circuit protective devices, and equi prent not
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provi ded by the engi ne-generator set manufacturer shall be perforned prior
to connection to the engi ne-generator set.

3.5.2.1

a.

3.5.2.2

Pi pi ng Test

Lube-oil and fuel-o0il piping shall be flushed with the sanme type
of fluid intended to flow through the piping, until the outfl ow ng
fluid has no obvi ous sedi nent or emul sion

Fuel piping which is external to the engi ne-generator set shall be
tested in accordance with NFPA 30. Al remaining piping which is
external to the engine generator set shall be pressure tested with
air pressure at 150% of the naxi mum anti ci pated worki ng pressure,
but in no case less than 150 psig, for a period of 2 hours to
prove the piping has no leaks. |If piping is to be insulated, the
test shall be perforned before the insulation is applied.

El ectrical Equi pment Tests

Lowvol tage cable insulation integrity tests shall be perforned
for cabl es connecting the generator breaker to the automatic
transfer switch . Lowvoltage cable, conplete with splices, shal
be tested for insulation resistance after the cables are
installed, in their final configuration, ready for connection to
the equi pnent, and prior to energization. The test voltage shal
be 500 volts dc, applied for one m nute between each conductor and
ground and between all possible conbinations conductors in the
sane trench, duct, or cable, with all other conductors in the sane
trench, duct, or conduit. The m nimum value of insulation shal

be:

R in negohns = (rated voltage in kV + 1) x 304, 800/ (| ength of
cable in neters).

(R in nmegohns = (rated voltage in kV + 1) x 1000/ (Il ength of cable
in feet)

Each cable failing this test shall be repaired or replaced. The
repaired cable shall be retested until failures have been
el i m nat ed.

G ound- Resi stance Tests. The resistance of each groundi ng

el ectrode system shall be nmeasured using the fall-of-potenti al

net hod defined in |EEE Std 81. Ground resistance neasurenents
shal | be nade before the electrical distribution systemis

energi zed and shall be made in nornmally dry conditions not |ess
than 48 hours after the last rainfall. Resistance nmeasurenents of
separate groundi ng el ectrode systens shall be nade before the
systens are bonded together bel ow grade. The conbi ned resistance
of separate systens nay be used to neet the required resistance,
but the specified nunber of el ectrodes nust still be provided.

1) Single rod el ectrode - ohns.
2) Miltiple rod el ectrodes - 25 ohns.
3) Gound mat - ohns.

Circuit breakers and swi tchgear shall be examined and tested in
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accordance with manufacturer's published instructions for
functional testing.

3.5.3 | nspections

The foll owi ng inspections shall be performed jointly by the Contracting
Oficer and the Contractor, after conplete installation of each

engi ne-generator set and its associ ated equi pnent, and prior to startup of
the engi ne-generator set. Checks applicable to the installation shall be
performed. The results of those which are physical inspections (1) shal
be docunented by the Contractor and submitted in accordance w th paragraph
SUBM TTALS. The Contractor shall present nmanufacturer's data for the

i nspections designated (D) at the time of inspection. Inspections shal
verify that equi pment type, features, accessibility, installation and
condition are in accordance with the contract specification.

Manuf acturer's statenments shall certify provision of features which cannot
be verified visually.

Drive belts. (1)

Governor type and features. (1)
Engine timng mark. (1)
Starting notor. (I)

Starting aids. (I)

Cool ant type and concentration. (D)
Radi at or drains. (1)

Bl ock cool ant drains. (I)

Cool ant fill level. (1)

10. Coolant line connections. (I)
11. Cool ant hoses. (1)

12. Conbustion air filter. (1)

13. Intake air silencer. (I)

14. Lube oil type. (D)

15. Lube oil drain. (I)

16. Lube-oil filter. (1)

CoNoORONE

17. Lube-oil-fill level. (1)
18. Lube-oil line connections. (I)
19. Lube-oil lines. (I)

20. Fuel type. (D)

21. Fuel-level. (1)

22. Fuel-line connections. (I)

23. Fuel lines. (I)

24. Fuel filter. (I)

25. Access for maintenance. (1)

26. Voltage regulator. (1)

27. Battery-charger connections. (I)
28. Wring & termnations. (I)

29. Instrumentation. (1)

30. Hazards to personnel. (1)

31. Base. ()

32. Naneplates. (I)

33. Paint. (I)

34. Exhaust system (1)

35. Access provided to controls. (I)
36. Enclosure. (I)

37. Engine & generator nounting bolts (proper application). (1)

3.5.4 Safety Run Tests

a. Performand record engi ne nanufacturer's reconmended prestarting
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checks and inspections.

b. Start the engine, record the starting tine, make and record engi ne
manufacturer's after-starting checks and inspections during a
reasonabl e warm up peri od.

c. Activate the nanual energency stop switch and verify that the
engi ne stops.

d. Renove the high and pre-high lubricating oil tenperature sensing
el ements fromthe engine and tenporarily install tenperature gauge
in their normal |ocations on the engine (required for safety, not
for recorded data). \Where necessary, provide tenporary wiring
harness to connect the sensing elenments to their permanent
el ectrical |eads.

e. Start the engine, record the starting tinme, nake and record engine
manufacturer's after-starting checks and inspections and operate
the engi ne generator-set at no load until the output voltage and
frequency stabilize. Mnitor the tenmporarily installed
tenperature gauges. |If tenperature reading exceeds the value for
an alarmcondition, activate the manual energency stop switch

f. Imerse the elenents in a vessel containing controlled-tenperature
hot oil and record the tenperature at which the pre-high alarm
activates and the tenperature at which the engi ne shuts down.
Remove the tenporary tenperature gauges and reinstall the
tenperature sensors on the engine.

g. Renove the high and pre-high cool ant tenperature sensing el enents
fromthe engine and tenporarily seal their normal |ocation on the
engi ne and tenporarily install tenperature gauges in their nornal
| ocations on the engine (required for safety, not for recorded
data). Wiere necessary provide tenporary wiring harness to
connect the sensing elenments to their pernanent electrical |eads.

h. Start the engine, record the starting tine, make and record engi ne
manuf acturer's after-starting checks and inspections and operate
the engi ne generator-set at no load until the output voltage and
frequency stabilize.

i. Inmerse the elenents in a vessel containing controll ed-tenperature
hot oil and record the tenperature at which the pre-high alarm
activates and the tenperature at which the engi ne shuts down.
Remove the tenporary tenperature gauges and reinstall the
tenperature sensors on the engine.

j. Start the engine, record the starting tine, make and record engi ne
manufacturer's after-starting checks and inspections during a
reasonabl e warm up peri od.

k. Operate the engine generator-set for at least 30 mnutes at 100
percent of service |oad.

I. Verify proper operation of the governor and voltage regul ator
m Verify proper operation and setpoints of gauges and instrunents.

n. Verify proper operation of ancillary equipnent.

16264A - 36 Encl. 1 to Anend. 0001



UAV Training Facilities 1312

0. Manually adjust the governor to increase engi ne speed past the
overspeed linmt. Record the RPM at which the engi ne shuts down.

p. Start the engine, record the starting tine, make and record engi ne
manufacturer's after-starting checks and inspections and operate
t he engi ne generator-set for at |least 15 minutes at 75 percent of
rated | oad.

g. Munually fill the day tank to a | evel above the overfill limt.
Record the I evel at which the overfill alarmsounds. Verify
shutdown of the fuel transfer punp. Drain the day tank down bel ow
the overfill limt.

r. Shut down the engine. Renpve the tinme-delay |ow |lube oil pressure
al arm bypass and try to start the engine. Record the results.

s. Attach a manifold to the engine oil system (at the oil sensor
pressure port) that contains a shutoff valve in series with a
connection for the engine's oil pressure sensor followed by an oi
pressure gauge ending with a bl eed valve. The engine's oi
pressure sensor shall be noved fromthe engine to the nanifold and
its normal |ocation on the engine tenporarily sealed. The
mani fol d shutoff val ve shall be open and bl eed val ve cl osed.

t. Start the engine, record the starting tinme, nake and record al
engi ne manufacturer's after-starting checks and inspections and
operate the engine generator-set for at |east 15 minutes at 75
percent of service |oad.

u. Close the manifold shutoff valve. Slowy allow the pressure in
the manifold to bl eed off through the bl eed val ve while watching
the pressure gauge. Record the pressure at which the engine shuts
down. Catch oil spillage fromthe bleed valve in a container
Add the oil fromthe container back to the engine, renove the
mani fol d, and reinstall the engine's oil pressure sensor on the
engi ne.

v. Start the engine, record the starting tinme, nake and record al
engi ne manufacturer's after-starting checks and i nspections and
operate the engi ne generator-set for at |east 15 minutes at 100%
of service load. Record the nmaxi num sound |evel in each frequency
band at a distance of 75 feet fromthe end of the exhaust and air
i ntake piping directly along the path of intake and di scharge
hori zontal piping; or at a radius of 75 feet fromthe engine at 45
degrees apart in all directions for vertical piping. The
measur enents should conply with the paragraph SOUND LI M TATI ONS
If a sound Iimting enclosure is not provided, the nuffler and air
i ntake silencer shall be nodified or replaced as required to neet
the sound limtations of this specification. |f the sound
limtations can not be obtained by nodifying or replacing the
nmuf fler and air intact silencer, the contractor shall notify the
Contracting O ficer and provide a reconmendation for neeting the
sound |imtations.

w. Mnually drain off fuel slowy fromthe day tank to enpty it to
below the low fuel level limt and record the | evel at which the
audi bl e al arm sounds. Add fuel back to the day tank to fill it
above low level alarmlinits.
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3.

3.

5.5 Per f ormance Tests
5.5.1 Conti nuous Engi ne Load Run Test

The engi ne-generator set and ancillary systens shall be tested at service
load to: denonstrate durability; verify that heat of extended operation
does not adversely affect or cause failure in any part of the system and
check all parts of the system |If the engine |load run test is interrupted
for any reason, the entire test shall be repeated. The engine |oad run
test shall be acconplished principally during daylight hours, with an
average anbient tenperature of 92  degrees F. After each change in
load in the following test, neasure the vibration at the end bearings
(front and back of engine, outboard end of generator) in the horizontal,
vertical, and axial directions. Verify that the vibration is within the
al | onabl e range. Measurenents are to be recorded after stabilization of an
engi ne-generator set paraneter (voltage, frequency, current, tenperature,
etc.). Stabilization is considered to have occurred when neasurenents are
mai ntai ned within the specified bandw dths or tol erances, for a mni num of
four consecutive readings. Data taken at 15 minutes intervals shal

i nclude the foll ow ng:

a. Electrical: CQutput anperes, voltage, real and reactive power, power

factor, frequency.

3.

b. Pressure: Lube-oil

c. Tenperature: Coolant.

Lube-oil .

Anbi ent .
(1) Performand record engi ne manufacturer's recomrended
prestarting checks and inspections. |Include as a m ni num checking
of coolant fluid, fuel, and |ube-oil |evels.

(2) Start the engine; nake and record engi ne manufacturer's
after-starting checks and inspections during a reasonabl e warm up
peri od.

(3) Operate the engine generator-set for at least 2 hours at 75
percent of service |oad.

(4) Increase |load to 100%f service |oad and operate the engine
generator-set for at |least 2 hours.

(5) Renove |load fromthe engi ne-generator set.
5.5.2 Load Acceptance Test

Engi ne manufacturer's reconmended prestarting checks and inspections shal

be perforned and recorded. The engine shall be started, and engine

manuf acturer's after-starting checks and inspections made and recorded
during a reasonable warmup period. For the follow ng steps, the output
line-line and line-neutral voltages and frequency shall be recorded after
perform ng each step instruction (after stabilization of voltage and
frequency). Stabilization is considered to have occurred when neasurenents
are maintained within the specified bandwi dths or tol erances, for a m ni num
of four consecutive readings.
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3

a. Apply load in steps no larger than the Maxi num Step Load | ncrease
to |l oad the engi ne-generator set to 100 of Service Load.

b. Verify that the engi ne-generator set responds to the |oad addition
and that the output voltage returns to and stabilizes within the
rated bandwi dt hs.

.5.6 Automatic Operation Tests for Stand-Al one Operation

The automatic | oading systemshall be tested to denpnstrate automatic
starting, of each engine-generator set. The loads for this test shal
utilize the actual |oads to be served, and the | oadi ng sequence shall be
the indicated sequence. Performthis test for a mni numof two successive,
successful tests. Data taken shall include the follow ng:

a. Anbient tenperature (at 15 minute intervals).

b. Generator output current (before and after | oad changes).

c Cenerator output voltage (before and after |oad changes).

d. Generator output frequency (before and after |oad changes.)

1. Initiate loss of the prinmary power source and verify automatic
sequence of operation.

2. Restore the primary power source and verify sequence of
operation.

3. Verify resetting of controls to nornal.

.6 FI NAL | NSPECTI ON AND TESTI NG

a. Start the engine, record the starting tine, nake and record al
engi ne nanufacturer's after-starting checks and inspections during
a reasonabl e warm up peri od.

b. Increase the load in steps no greater than the maxi mum step | oad
i ncrease to 100% of service |oad, and operate the engi ne-generator
set for at least 30 mnutes. Measure the vibration at the end
bearings (front and back of engine, outboard end of generator) in
the horizontal, vertical, and axial directions. Verify that the
vibration is within the same range as previ ous nmeasurenments and is
within the required range.

c. Renove |load and shut down the engi ne-generator set after the
recomended cool down period. Performthe pre-test inspections
and take necessary corrective actions.

d. Renove the lube oil filter and have the oil and filter exam ned by
t he engi ne manufacturer for excessive netal, abrasive foreign
particles, etc. Any corrective action shall be verified for
ef fecti veness by running the engine for 4 hours at service |oad,
then re-exanmining the oil and filter

e. Renove the fuel filter and examne the filter for trash, abrasive
foreign particles, etc.

f. Visually inspect and check engi ne and generator nmounting bolts for
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3.

3.

ti ght ness and vi si bl e danmage.
g. Replace air, oil, and fuel filters with newfilters
7 MANUFACTURER S FI ELD SERVI CE

7.1 Onsite Training

The Contractor shall conduct training course for operating staff as
designated by the Contracting Oficer. The training period shall consist
of a total 4 hours of nornmal working tinme and shall start after the system
is functionally conmpleted but prior to final acceptance. The course
instructions shall cover pertinent points involved in operating, starting,
stoppi ng, servicing the equipnment, as well as all major elenments of the
operation and mai ntenance manuals. Additionally, the course instructions
shal | denponstrate all routine naintenance operations such as oil change,
oil filter change, and air filter change.

. 7.2 Manuf acturer's Representative

The engi ne generator-set manufacturer shall furnish a qualified
representative to supervise the installation of the engi ne generator-set,
assist in the performance of the onsite tests, and instruct personnel as to
the operational and nmi ntenance features of the equi pnent.

. 8 I NSTRUCTI ONS

Two sets of instructions shall be typed in 8 1/2 x 11 inches fornat,

| am nated in weat herproof plastic, and placed in three-ring vinyl binders.
The binders shall be placed as directed by the Contracting Oficer. The
instructions shall be in place prior to acceptance of the engi ne generator

set installation. First set of instructions shall include a one-line
diagram wiring and control diagranms and a conplete |ayout of the system
Second set of instructions shall include the condensed operating

instructions describing manufacturer's pre-start checklist and precautions;
startup procedures for test-node, manual -start node, and autonatic-start
node (as applicable); running checks, procedures, and precautions; and

shut down procedures, checks, and precautions. Instructions shall include
procedures for interrelated equi pnent (such as heat recovery systens,
co-generation, |oad-shedding, and automatic transfer sw tches).

.9  ACCEPTANCE

Fi nal acceptance of the engi ne-generator set will not be given until the
Contractor has successfully conpleted all tests and after all defects in
installation material or operation have been corrected.

-- End of Section --
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SECTI ON 16410A

AUTOVATI C TRANSFER SW TCH AND BY- PASS/ | SOLATI ON SW TCH

PART 1  GENERAL
1.1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.
AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM
ASTM B 117 (1997) Operating Salt Spray (Fog) Apparatus
| NSTI TUTE OF ELECTRI CAL AND ELECTRONI CS ENG NEERS (| EEE)

| EEE C37.13 (1990; R 1995) Low Vol tage AC Power
Circuit Breakers Used in Encl osures

| EEE C37.90.1 (1989; R 1994) | EEE Standard Surge
Wthstand Capability (SWC) Tests for
Protective Rel ays and Rel ay Systens

| EEE C62. 41 (1991; R 1995) Surge Voltages in
Low Vol tage AC Power Circuits

| EEE Std 602 (1996) Electric Systenms in Health Care
Facilities

NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMR)
NEMA I CS 1 (1993) Industrial Controls and Systens
NEVA | CS 2 (1993) Industrial Controls and Systens
Controllers, Contactors, and Overl oad
Rel ays Rated Not More Than 2,000 Volts AC
or 750 Volts DC

NEMA | CS 4 (1997) Industrial Control and Systens
Term nal Bl ocks

NEMA | CS 6 (1993) Industrial Control and Systens,
Encl osures

NEMA | CS 10 (1999) Industrial Control and Systens: AC
Transfer Switch Equi pnent - Part 2:
Static AC Transfer Equi pnent
NATI ONAL FI RE PROTECTI ON ASSOCI ATI ON ( NFPA)
NFPA 70 (1999) National Electrical Code

NFPA 110 (1999) Emergency and Standby Power Systens
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UNDERWRI TERS LABORATORI ES (UL)

UL 1008 (1996; Rev thru Feb 1999) Transfer Switch
Equi pnent
UL 1066 (1997) Low Vol tage AC and DC Power Circuit

Breakers Used in Encl osures
1.2 SUBM TTALS

CGovernment approval is required for submttals with a "G' designation;
submittals not having a "G' designation are for information only. Wen
used, a designation following the "G' designation identifies the office
that will review the subnmittal for the Governnent. The follow ng shall be
subm tted in accordance with Section 01330 SUBM TTAL PROCEDURES:

SD- 02 Shop Drawi ngs

Swi t ches;
Schemati c, external connection, one-line schematic and wiring
di agram of each ATS assenbly. Interface equi pnent connection

di agram showi ng conduit and wiring between ATS and rel ated

equi pnrent. Device, naneplate, and item nunbers shown in |ist of
equi prent and material shall appear on draw ngs wherever that item
appears. Diagranms shall show interl ocking provisions and
cautionary notes, if any. Operating instructions shall be shown
either on one-line diagramor separately. Unless otherw se
approved, one-line and elenentary or schematic diagrans shall
appear on sane draw ng.

Equi pnent ;
Install ation;
D nensi oned pl ans, sections and el evati ons show ng mni ni num
cl earances, weights, and conduit entry provisions for each ATS.
SD- 03 Product Data

Materi al ;
Equi pnent ;

Li st of proposed equi pnent and material, containing a
description of each separate item

SD-06 Test Reports
Testi ng;

A description of proposed field test procedures, including
proposed date and steps describing each test, its duration and
expected results, not less than_2_ weeks prior to test date.

Certified factory and field test reports, within 14 days
followi ng conpletion of tests. Reports shall be certified and
dated and shall denonstrate that tests were successfully conpleted
prior to shi pnent of equipnent.

SD-07 Certificates
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1

1

Equi pnent ;
Mat eri al

Certificates of conpliance showi ng evidence of UL listing and
conformance with applicable NEMA standards. Such certificates are
not required if manufacturer's published data, subnitted and
approved, reflect UL listing or conformance with applicable NEVA
st andar ds.

Swi t chi ng Equi pnent ;

Evi dence that ATS withstand current rating (WCR) has been
coordi nated wi th upstream protective devices as required by UL 1008.
Upon request, manufacturer shall al so provide notarized letter
certifying conpliance with requirenents of this specification
i ncluding withstand current rating.

SD-10 Operation and Mai ntenance Data

Swi t chi ng Equi prent ;
I nstructions;

Si x copi es of operating manual outlining step-by-step procedures
for system startup, operation, and shutdown. Manual shall include
manuf acturer's name, nodel nunber, service nanual, parts list, and
brief description of equi pnent and basic operating features.

Manuf acturer's spare parts data shall be included with supply
source and current cost of recommended spare parts. Six copies of
mai nt enance manual |isting routine mai ntenance, possible
breakdowns, repairs, and troubl eshooting guide. Manual shal
include sinplified wiring and control diagrans for system as

i nstall ed.

3 GENERAL REQUI REMENTS
3.1 St andard Product

Mat eri al and equi pnent shall be standard products of a manufacturer

regul arly engaged in manufacturing the products and shall essentially
duplicate itens that have been in satisfactory use for at |least 2 years
prior to bid opening. The experience use shall include applications in
simlar circunstances and of sanme design and rating as specified ATS.

Equi prent shal | be capabl e of being serviced by a manufacturer-authorized
and trained organization that is, in the Contracting O ficer's opinion,
reasonably convenient to the site.

. 3.2 Nanepl at e

Nanepl at e showi ng nanufacturer's name and equi pnent ratings shall be made
of corrosion-resistant material with not less than 1/8 inch tal
characters. Nameplate shall be nounted to front of enclosure and shal
comply with naneplate requirements of NEMA ICS 2

.4 SERVI CE CONDI TI ONS

Seism c requirenents shall be as specified in Sections 13080 SEI SM C
PROTECTI ON FOR M SCELLANEQUS EQUI PMENT, 15070 SEI SM C PROTECTI ON FOR
MECHANI CAL EQUI PMENT and 16070 SElI SM C PROTECTI ON FOR ELECTRI CAL EQUI PMENT .
ATS shall be suitable for prolonged perfornmance under follow ng service
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condi tions:
a. Altitude: 4800 feet above nean sea | evel
b. Relative Humidity: 80 percent maxi nrum continuous.
c. Tenperature:24 to 92 degrees F.

d. Seismc Paraneters: seisnmic zone 4.

PART 2 PRODUCTS

2.

2.

1 AUTOVATI C TRANSFER SW TCH ( ATS)

ATS shall be electrically operated and nmechanically held in both operating
positions. ATS shall be suitable for use in energency systens described in
NFPA 70. ATS shall be UL listed. ATS shall be manufactured and tested in
accordance with applicable requirenments of | EEE C37.90.1, |EEE C37.13, |EEE
C62.41, IEEE Std 602, NEMA ICS 1, NEMA ICS 2, NEMA ICS 10, UL 1008 and UL
1066. ATS shall conformto NFPA 110. To facilitate maintenance,

manuf acturer's instruction manual shall provide typical maxi num contact

vol tage drop readi ngs under specified conditions for use during periodic
mai nt enance. Manufacturer shall provide instructions for determ nation of
contact integrity. ATS shall be rated for continuous duty at specified
continuous current rating. ATS shall be fully conpatible and approved for
use with BP/IS specified. BP/IS shall be considered part of ATS system
ATS shall have follow ng characteristics:

a. Voltage: 208 volts ac.

b. Number of Phases: Three.

c. Nunmber of Wres: Four

d. Frequency: 60 Hz.

e. Poles: Three switched and sw tched neutra

f. ATS WCR Rated to withstand short-circuit current of 18, 000
anperes, RMS symmetri cal

g. Nonwelding Contacts: Rated for nonwel ding of contacts when used
wi th upstream feeder overcurrent devices shown and with avail abl e
fault current specified.

h. Min and Neutral Contacts: Contacts shall have silver alloy
conposition. Neutral contacts shall have same continuous current
rating as nain or phase contacts

1.1 Override Tinme Del ay

Time delay to override nonitored source deviation shall be adjustable from
0.5 to 6 seconds and factory set at 1 second. ATS shall nonitor phase
conductors to detect and respond to sustai ned voltage drop of 25 percent of
nom nal between any two normal source conductors and initiate transfer
action to emergency source and start engine driven generator after set time
period. Pickup voltage shall be adjustable from85 to 100 percent of

nom nal and factory set at 90 percent. Dropout voltage shall be adjustable
from75 to 98 percent of pickup value and factory set at 85 percent of
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nom nal

2.1.2 Transfer Tine Del ay
Time del ay before transfer to energency power source shall be adjustable
fromO to 5 minutes and factory set at 0 mnutes. ATS shall nonitor
frequency and vol tage of energency power source and transfer when frequency
and voltage are stabilized. Pickup voltage shall be adjustable from85 to
100 percent of nominal and factory set at 90 percent. Pickup frequency

shal | be adjustable from90 to 100 percent of nom nal and factory set at 90
percent.

2.1.3 Return Ti me Del ay
Time del ay before return transfer to normal power source shall be
adjustable fromO to 30 mnutes and factory set at 30 mnutes. Tine delay
shal | be automatically defeated upon | oss or sustai ned undervoltage of
energency power source, provided that normal supply has been restored.

2.1. 4 Engi ne Shut down Ti ne Del ay

Time delay shall be adjustable fromO to 30 mnutes and shall be factory
set at 10 m nutes.

2.1.5 Exerci ser
Provide a generator exerciser timer. Run tines shall be user progranmable.
The generator exerciser shall be selectable between |oad transfer and
engi ner run only, and shall have a fail-safe feature that will retransfer
the ATS to normal during the exercise period.
2.1.6 Auxi liary Contacts
Two normal ly open and two normally closed auxiliary contacts rated at 15
anperes at 120 volts shall operate when ATS is connected to normal power
source, and two nornally open and two normally closed contacts shal
operate when ATS is connected to emergency source.
2.1.7 Suppl erent al Feat ur es
ATS shall be furnished with the foll ow ng:
a. Engine start contact.
b. Energency source nonitor

c. Test switch to sinmulate nornmal power outage.

d. Voltage sensing. Pickup voltage adjustable from85 to 100 percent
of nom nal; dropout adjustable from 75 to 98 percent of pickup

e. Tine delay bypass switch to override return time delay to nornal

f. Manual return-to-nornmal swtch.

g. Means shall be provided in the ATS to insure that
notor/transforner | oad inrush currents do not exceed nor nal

starting currents. This shall be acconplished with either
i n-phase nmonitoring, tine-delay transition, or |oad voltage decay
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sensing methods. |If manufacturer supplies an in-phase nonitoring
system the manufacturer shall indicate under what conditions a
transfer cannot be acconplished. |If the manufacturer supplies a
tinme-delay transition system the manufacturer shall supply
recomendations for establishing tinme delay. |If load voltage
decay sensing is supplied, the | oad voltage setting shall be user
pr ogr amuabl e.

2.1.8 Oper at or

Manual operator conforming to UL 1008 shall be provided, and shal
incorporate features to prevent operation by unauthorized personnel. ATS
shal | be designed for safe nanual operation under full |oad conditions. If
manual operation is acconplished by opening the door, then a dead-front
shal | be supplied for operator safety.

2.1.9 Override Switch

Override switch shall bypass automatic transfer controls so ATS will
transfer and remain connected to energency power source, regardl ess of
condition of normal source. If energency source fails and nornmal source is
avai |l abl e, ATS shall automatically retransfer to normal source.

2.1.10 Green Indicating Light

A green indicating |ight shall supervise/provide normal power source swtch
position indication and shall have a namepl ate engraved NORMVAL .

2.1.11 Red I ndi cating Light

A red indicating |ight shall supervise/provi de energency power source
swi tch position indication and shall have a nanepl ate engraved EMERGENCY.

2.2 BY- PASS/ | SOLATI ON SW TCH (BP/ | S)
2.2.1 Desi gn

Bypass/isol ation switch (BP/IS) shall permt |oad by-pass to either normnal
or energency power source and conplete isolation of associated ATS,

i ndependent of ATS operating position. BP/IS and associ ated ATS shall be
products of same manufacturer and shall be conpletely interconnected and
tested at factory and at project site as specified. BP/IS shall be

manuf actured, listed, and tested in accordance with paragraph AUTOVATI C
TRANSFER SW TCH (ATS) and shall have electrical ratings that exceed or
equal conparable ratings specified for ATS. Operating handles shall be
externally operated and arranged so that one person can performthe bypass
and isol ation functions through the operation of a maxi mum of two handl es
within 5 seconds. The ATS shall have provisions for locking in the

i solation position. Handle for manual operation shall be permanently
attached to operating mechanism BP/IS operation shall be acconplished

wi t hout di sconnecting switch |oad term nal conductors. |solation handle
positions shall be marked with engraved plates or other approved neans to
i ndi cate position or operating condition of associated ATS, as follows:

a. Indication shall be provided to show that ATS section is providing
power to the | oad.

b. Indication shall be provided of ATS isolation. The ATS controls
shall renmain functional with the ATS isolated or in bypass node to
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2.

permit nonitoring of the normal power source and automatic
starting of the generator in the event of a | oss of the nornal
power source. In the isolated node, the bypass section shall be
capabl e of functioning as a manual transfer switch to transfer the
|l oad to either power source. The ATS shall be capabl e of

under goi ng functional operation testing w thout service
interruption. The ATS nay al so be conpletely renmoved fromthe
enclosure, if required for maintenance or repair, while the bypass
section continues to power the | oad.

2.2 Swi tch Construction

Bypass/isolation switch shall be constructed for convenient renoval of
parts fromfront of switch enclosure w thout removal of other parts or

di sconnecti on of external power conductors. Contacts shall be as specified
for associated ATS, including provisions for inspection of contacts wi thout
di sassenbly of BP/IS or renoval of entire contact enclosure. To facilitate
mai nt enance, nanufacturer shall provide instructions for determnation of
contact integrity. BP/IS and associ ated ATS shall be interconnected with
suitably sized copper bus bars silver-plated at each connection point, and
braced to withstand nagnetic and thermal forces created at WCR specified
for associated ATS.

.3 ENCLOSURE

ATS and accessories shall be installed in wall-nmunted , ventil ated NEMA
ICS 6, Type 4 , smooth sheet netal enclosure constructed in accordance with
applicable requirenents of UL 1066 and/or UL 1008. |Intake vent shall be
screened and filtered. Exhaust vent shall be screened. Door shall have

sui tabl e hinges, locking handle | atch, and gasketed janmb. Metal gauge shal
be not less than No. 14. Enclosure shall be equipped with at |east two
approved groundi ng lugs for grounding enclosure to facility ground system
usi ng No. 4 AWG copper conductors. Factory wiring within enclosure and
field wiring termnating within enclosure shall conply with NFPA 70. If
wiring is not color coded, wire shall be permanently tagged or narked near
term nal at each end with wire nunber shown on approved detail draw ng.
Term nal bl ock shall conformto NEMA ICS 4. Termnals shall be arranged
for entrance of external conductors from bottom of encl osure as shown.

Main switch termnals, including neutral terminal if used, shall be
pressure type suitable for term nation of external copper conductors shown.

.3.1 Construction

Encl osure shall be constructed for ease of renmpval and replacenment of ATS
components and control devices fromfront w thout disconnection of externa
power conductors or renoval or disassenbly of nmjor conponents. Enclosure
of ATS with BP/1S shall be constructed to protect personnel from energized
BP/ 1S conponents during ATS nai nt enance.

.3.2 Cl eani ng and Pai nti ng

Both the inside and outside surfaces of an enclosure, including nmeans for
fastening, shall be protected agai nst corrosion by enaneling, galvanizing,
pl ati ng, powder coating, or other equivalent nmeans. Protection is not
required for netal parts that are inherently resistant to corrosion,
bearings, sliding surfaces of hinges, or other parts where such protection
is inpractical. Finish shall be manufacturer's standard material, process,
and color and shall be free fromruns, sags, peeling, or other defects. An
encl osure marked Type 1, 3R, 4 or 12 shall be acceptable if there is no
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visible rust at the conclusion of a salt spray (fog) test using the test
method in ASTM B 117, enploying a 5 percent by weight, salt solution for 24
hours. Type 4X encl osures are acceptable foll owi ng performance of the
above test with an exposure tine of 200 hours.

2.4  TESTING
2.4.1 Factory Testing

A prototype of specified ATS shall be factory tested in accordance with UL
1008. In addition, factory tests shall be perforned on each ATS as foll ows:

a. Insulation resistance test to ensure integrity and continuity of
entire system

b. Miin switch contact resistance test.
c. Visual inspection to verify that each ATS is as specified.

d. Mechanical test to verify that ATS sections are free of mechanica
hi ndr ances.

e. FElectrical tests to verify conplete systemelectrical operation
and to set up time delays and voltage sensing settings.

2.4.2 Factory Test Reports
Manuf acturer shall provide three certified copies of factory test reports.
2.5 FACTORY TESTI NG ( MEDI CAL FACI LI TI ES)

The factory tests for ATS and By-Pass/Isol ati on switches used in medica
facilities shall be conducted in the foll owi ng sequence:

Gener al

Nor mal

Overvol t age

Under vol t age

Overl oad

Endur ance

Tenperature Rise

Di el ectric Vol tage- Wt hstand

Cont act Openi ng

Dielectric Voltage-Wthstand (Repeated)
W't hst and

Instrunmentation and Calibration of H gh Capacity
d osi ng

Di el ectric Voltage-Wthstand (Repeat ed)
Strength of Insulating Base and Support

°es3T AT I Te@ 0T

2.5.1 Vi ewi ng Ports

ATS and BP/1S switches shall be of draw out construction. Viewing ports to
i nspect the contacts w thout requiring disassenbly shall be provided.

2.5.2 Oper ati ng Handl es

The operating handles shall be externally operated, and desi gned and
constructed not to stop in an internediate or neutral position during
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operation, but shall permt |oad by-pass and transfer switch isolation in
no nore than two manual operations which can be performed by one person in
5 seconds or less. The transfer speed will be independent of the
operational speed of the switch handl e or handl es.

PART 3 EXECUTI ON
3.1 | NSTALLATI ON

ATS shall be installed as shown and in accordance w th approved
manuf acturer's instructions.

3.2 I NSTRUCTI ONS

Manuf acturer's approved operating instructions shall be permanently secured
to cabi net where operator can see them One-line and elenentary or
schemati ¢ di agram shall be pernmanently secured to inside of front enclosure
door.

3.3 SI TE TESTI NG

Fol | owi ng conpl etion of ATS installation and after maki ng proper

adj ustnents and settings, site tests shall be performed in accordance with
manuf acturer's witten instructions to denonstrate that each ATS functions
satisfactorily and as specified. Contractor shall advise Contracting
Oficer not less than 5 working days prior to schedul ed date for site
testing, and shall provide certified field test reports within 2 cal endar
weeks foll owi ng successful conpletion of site tests. Test reports shal
descri be adjustnments and settings made and site tests perfornmed. M nimum
operational tests shall include the follow ng:

a. Insulation resistance shall be tested, both phase-to-phase and
phase-t o- ground.

b. Power failure of normal source shall be sinulated by opening
upstream protective device. This test shall be perforned a
m ni mum of five tines.

c. Power failure of energency source with normal source avail abl e
shal | be sinmul ated by openi ng upstream protective device for
energency source. This test shall be perfornmed a mni numof five
tinmes.

d. Low phase-to-ground voltage shall be sinulated for each phase of
nor mal source.

e. Operation and settings shall be verified for specified ATS
features, such as override tine delay, transfer tine delay, return
time delay, engine shutdown tine delay, exerciser, auxiliary
contacts, and suppl enental features.

f. Manual and automatic ATS and BP/IS functions shall be verified.

-- End of Section --
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